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. .UMBER TITLE AfprE
Astronaut geological field tr&inin T _J_hA*t
65-1 Hawaii ., - - L
Modification of Titan launch complex at Cape - Cape
65-2 at saving of $5 million ' 1-10-65 Dateline
65-3 Additfional parasail tests scheduled this month 1-11-65
65-4 MSC open house for employee families on 1-16 1-11-65
65-5 Speech in Big Spring, Texas 4-13-65 (AP4)
65-6 . | CSD using x-rays to take "inside ‘loock" at
pressure suit mobility and comfort 1-20-65
Lectures planned under sponsprship of Gulf
65-7 Coast Science Foundation 1-15-65 _(AP4)
65-8 Wardell to speak Nat'l Electrical Manf. Assog 1-15-65 (AP4)
35 members of Flight Acceleration Branch of
_~ 55-9 CSD moving into Bldg. #29 on 1-19-65 1-18-65
- Results on GT-2 attempt on December 9, 1964
~55-10 (Cape dateline) 1-18-65
GLV-3 shipped to Cape Kennedy today from
65-12 Martin Co. at Baltimore (Cape dateline) 1-21-65
Results on Mission Control Center operation
65-14 during GT-2 mission 1-19-65
Results on 3 tests of Gemini spacecraft escapge
65-15 & recovery gsystems at El Centro, Calif, 1-28~-65
NOTE TO EDITORS—-GT-3 crews available for inter- 1-28-65
views 2-1 through 2-5-65.
3 Gemini astronaut's personal parachute Fests
65-1¢6 completed successfully at El cCentro, Calif. 2-2-65
‘ MSC ask for proposals on head-and-shoulders
65-17 ~ .| dummy capable of hearing & speaking electroniqgally 2-11-65




NEWS RELEASE LOG

- ) FRELEASE
NUMBER 1 TITLE DATE
Shakedown test at WSO of lst major pilece of _
65-18 of Apollo flight type hardware =Las Cruces 2-5-65
Gemini spacecralt 3 being prepared for series
65-19 of tests before being mated to launch vehicle 2-5=-65
Eighth test of gemini spacecraft recovery sys-
65-20 tem conducted successfully at El Centro, Califl, 2-5-65
Foreign scientist invited to conference on
65-21 (DC) | aApollo experiments 2=8-65
65-22 Average Astronaut 2=-10-65
Transfer of 41 engineers and matehematicians
65-23 from KSC to MSC 2-12-65
Astronauts continue series of geological field
65-24 trips in AEC's Nevada Test Site begin 2-16 2-12-65
Two men from MSC winners of 1965 Arthur 5.
65-25 Fleming award 2-12-65
(China Lake) jQualification seat ejection escape system test
65-26 successful 2-12-65
- 65-27 Astronauts assignments 2-16-65
65-28 "In the karrel" Astronauts 2-16-65
65-29 Dr. Reynolds named Asst. Mgr. of ASPO 2-16-65
Shea to speak
65-30 Gulf Coast Science Lecture Series 2=-16-65
65-31 Gemini Spacecraft No. 3 joined to launch vehiclle 2-18-65
. Parasail system land test as water drop in
65-32 galveston bay on 2-24 2-23-65
AC Spark Plug signed 5 yr contract for guidange
65-33 and navigation systems ($235 million contract) 3-3-65
65-34 William Lee named Asst Apollo Program Mgr. 2-26-65
65-35 Problems 3-1-65
65-36 Gemini Mission Profile no date
65=37 Landing rocket system test scheduldd EAFB 3-5 3-4-65
v
65-38 Pressure suit qualification test program comp}, 3-5-65
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NUMBER TITLE DATE
65-39 Solar telescope to be installed at MSC 3-8-65
65-40 Mission Control Center-Houston 3-12-65
Dr. Walter C. Randall, Chairman of Dept. of
65-41 Physiology, Loyola University, to speak 3-8-65
65-42 " Simulated landings on lunar surface made 3-11-65
65-43 Bad weather could delay GT-3 i 3-15-65
65-44 Flight controllers
Dr. Lewis F. Hatch, Graduate Professor of
65-45 Chemistry, Univeristy of Texas, to speak 3-31-65
65-46 Ssummer Faculty Fellowship Program 3-31-65
65-47 Regional finals of a science congress at MSC 4-6-65
HQS. REL.| GT-4 to be controlled from MCC-H 4-9-65
-  65-48 Art exhibit in auditorium 4-9-65
Editors | Announcement of parasail-landing rocket
Note developmental system at Fort Hood 4-12-65
Announcement of parasail-landing rocket
65-49 at Fort Hood 4-13-65
65-50 ¥ Chamber "A" passes structural integrity test 4-15-65
65-51 Press conference with McDivitt & White sched.| 4-21-65
Memoc to Series of briefings and demonstrations showing
press astronaut training devices and facilities 4-21-65
Operation on Aldrin's right knee successful
©5-52 4-23-65
65-53 ‘
Ast. Aldrin to undergo surgery tomorrow. 4-22-65
65-54 MSC/U of H Graduate Education Center 4-29-65
C. W. Mathews' Notes for Press Briefing -
65-55 Preflight activities no date
&5-56 .|Transcript of Mathews' press briefing on GT-3 5-3-65
Development of landing rocket system for Apoclilo
65-57 test to take place Tues., May 11, 1965 5-7-65
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=~ |. RELEASE
NUMBER TITLE DATE
Dr. Piccard to be principal speker at awards
65-58 ceremony at High School Sciences Seminar 5-8 5-8-65
65-59 | apollo space suit 5-12-65
65-60 SPARC PAOE Release 5-24-65
65-61 LSEp-proposals being sought 6-~10-65
Office
65-62 Piland named manager of Experiments Program 6-10-65
- b—<LY9-02
65-63 Six scientist-astronauts named w/pix Released Z2pm 6-28
Hgs.
Relaase Thompson appointed mission director 6-26-65
: Rendezvous attempt to be made by Guidance
65-64 and Control 7-1-65
R NASA to negotiate with Federal Electric
_ I Corp for MSC support services 7-1-65
65-66 Gemini VII group named 7-1-65
Hgs.
65-228 NASA Equips Pegasus C with detachable panels
65-67 MSC presents vaudeville Revisited 7-8-65 °
65-68 PLSS delivered to the Crew Systems Division 8-2-65
Contract to )
65-69 Dynalectron maintenance support for aircraft 8-2-65
65-70 Helicopter damaged during training 7-21-65
constructios]
65-71 Three story coffice & lab for CSD under 8-4-65
Hgs. surface package
260 Three firms selected to design Apocllo lunar 8-4-65
65-72 200 personnel to be transferred from MSFC 8-4-65
MSC/HQS.
65-73 128 AF Officers assigned to NASA's MSC 8-13-65
-~ 74 NASA slects Lockheed for support sves at Hou. 8-13-65
Gemini 5 crew to undergo 11 days of debriefing 8-13-65
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NUMBER TITLE DATE
Science fair winners to view Gemini 5 from
65-76 MSC 8-16-65
Manned paraglider testing at Edwards AFB
65-77 csumed 9-2-65
Retrieval of lost Mercury boilerplate, lost
65-78 | since 5-31-62 9-15-65
65-79 o ,
HOS & MSC NASA to select additional pilot astronauts 9-10-65
Westinghouse engineers begin tests on centrifqge
65-80 facility 9-13-65
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NUMBER TITLE DATE
65-81 Flight hardware for Apcllo 9-17-65
Gemini 7 spacecraft successfully completes
65-82 altitude chamber tests 9-20-65
Ling Timco Vought selected as contractor for 9-22-65
65-83 engineering support services at White Sznds Telkt Facility
Radiation contract signed with
65-84 Tracerlab 9-24-65
65-85 T-6 ‘launch date announced 9-25-65
Three contyacts awarded foranalytical studies
65-86 pf parasail 10-7-65
&5-87 Photography in space flight 10-8-65
6£5-88 Chop to address officials in San Antonio 10-8-65
~=~89 [.ightweight Gemini space suit undergoing tests 10-11-65
65-90 Schultse and members of Bureau of Budged to 10-11-65
fy1s1t MSC
’
65-91 NATO college to wvisit MSC 10-12~65
stations
65-92 [Remote flight controllers on way to tracking 10-14-65
65-93 NASA TO negotiate with Lockhedd for computer 10-15-65
programming support
65-94 Test series on extravehicular activity comple tgqd
by engineers of Crew Systems 10-18-65
, To=Tro=%5"
65-95 Berry to receive exception service medal
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NUMBER TITLE DATE
65-96 New bubble helmet 10-21-65
65-97 Contract extension for support of Real-time 10-21-65
Computer Complex |
65-98 Meteorite finds in Texas increasing 10-28-65
65-99 Agena Review Bpard NAMED 10-27-65
65-100 Test sché&duled of paraglider recovery system | 10-28-65
€5-101 LCU undergoes face lifting (Retriever) 11-5-65
65-102 International Latex and Ham Standard to engagpg
in research & development work on Apeollo spacp suits and
o portable life support system. 11-5-65
_-65—103 NASA announces launch of Gemini 7 on Dec. 4 11-9-65
65-104 Qualif ication test scheduled for Chamber B 11-12-65 ,
65-105 Extravehicula;;;;pbort System & Extravehiculpr
Support Pack qgualification tests scheduled 11-18-65
65106 Solar Particle Alert Network to study radiatjion
coming from sun 11-22-65
65-107 FY 65 procurements at MSC totals $1,487.4 milllion 11-22-65
65-108 Four companies, Lockheed, McDonnell, Martin ahnd
Northrop, to perform 4-month design studies on
Experiments palilet foriApollo 11-22-65
- 64-1p9 Flight Controllers deploy for locations

faor GT 7/6 missians 11-24-£(5

65-110 Ice cream being studied as space food 11-23-65
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65-111 Medical report on results of medical tests 12-21-65

of Gemini 7 astronauts.
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HOUSTON, TEXAS -- U.S. astronauts will continue their geology
field training in January when they go to the Hawaiian Islands for
a close-up look at active volcanoes.

The geology sessions will be held starting January 11 on the
island of Hawaii. The astronauts will ascend the twin peaks of
Mauna Loa and Mauna Kea, and also examine the Kilauea Crater. The
astronauts will go to Hawaii in two groups. Each group will spend
five days in geclogical exploration of the island.

On Mauna Loa, the astronaut groups will be given field problems
dealing with mapping and relative age of the lava flows. They will
also study problems of rock sample collection.

On one of the days, the astronauts will be flown by charter
plane around the island to get an overall view of its geological
features. Later in the day, they will go to the Volcano Observatory
for a lecture on geophysics and a look at the seismographs which
record the tremblings of the volcanic island.

The island of Hawaii is one of the world's best examples of
shield volcanoes. Geologists believe some of the features on the
moon may be caused by shield volcanoes. The astronauts will also

—-—-more-—-—
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study olivine basalt, a dark lava which may also be found on the
maria or "seas", dark areas on the moon. They will also examine
cinder cones and other volcanic features which may be similar on
the lunar surface.

The Hawaiian names for the lava flows which the astronauts
will study are more exotic. The blocky, rough basalt is known as
a a (ah-ah) and the ropey-surfaced lava is called phoehoe (pahoyhoy).

Dr. Howard Powers, director of the Volcano Observatory, will
be chief lecturer for the astronauts on this field trip. He will
be assisted by Dr. Al Chidester of the U.,S5. Geclogical Survey, and
Dr. Ted Foss, head of MSC's Geoclogy and Geochemistry Section.

"We hope there may be a volcanic eruption while we are on the
field trip," Dr. Foss stated, "Hawaliian eruptions are not viclent,
and it would give the astronauts valuable first hand information on
the behavior of shield volcanoces in action.”

The astronauts day by day schedule is:

First day -- Arrive at Hilo Airport and travel to Volcano House,
base of operations for the field trip.

Second day -- Field trip begins. Examine rim of Kilauea crater
and lava flow from Kilauea south of Hilo.

Third day -- Visit Kilauea Iki crater. Walk down to floor of
Kilauea crater to Halemaumau (Smoking Pit) then take automobiles

down Chain of Craters Road.

—-—more--
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Fourth day -- Air tour of the island by chartered plane.
Second part of the day will be spent at Volcano Observatory for
geophysics lecture.

Fifth day -- Ascend Mauna Kea, Hawaii's highest volcano.
Observe cinder cones on volcano's peak. Spend night at Pahaka
Loa State Park.

Sixth day -- Ascend Mauna Loa, Hawaii's second highest vol-

cano. Descend to Kailua on West Coast, where trip ends.

HHH
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HU 3-4231 MSC 65-2
January 10, 1965

CAPER KENNEDY, FLA. -- The National Aeronautics and Space Administra-
tion will modify a Titan launch complex at Cape Kennedy this month,
and put it to use for preflight testing of Apollo spacecraii, saving
NASA $5 million.

The $2 million modification of an existing launch complex re-
places a proposed $7 million static test facillity originally planned
for construction at the Cape's Merritt Island Launch Area (MILA).

First tests of the Apollo service module are expected to begin
in mid-1965. Later, in 1966, static tests ¢f the lunar excursion
module (LEM) will begin at the modified Launch Complex 1l6. Work to
convert the launch pad will begin January 20, and is expected toc be
completed in May.

Titan launch complexes are designed to test separately the
first and second stages of Titan I ané II missiles. First stage
pesitions will be converted to test service modules; second stage
positions will be used to test the LEMs.

-—more—-—
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Spacecraft modules will undergo complete preflight checkout,
including lezk tests, systemsS tests, hot firings and gimballing.
Static tests will also re useful to checkout ground sgrvicing equip-
ment énd to fam.liarize personnel with pad procecures.

5ince Titan launch vehicles use the same hypergolic propellants
as the two Apollo moduules, propellant storage, syransfer and loading
facilities at Pad 16 will be retained. The modification will be
mechanical, electrical and structural.

Three Titan launch complexes will remain operational at the

Cape.
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. Texas

HOUSTON, TEXAS -- Additional parasail tests have been scheduled
in Trinity Bay this month by the Manned Spacecraft Center engineers
and technicians.

Two water drops are scheduled to precede the first earth landing
test at Fort Hood, Texas. The parasail will be the smaller version,
69.7 feet in diameter, and it will not carry landing rockets in the
water drops. In previous tests, an 80-foot parasail was used.

Project engineers want to re-evaluate the turn motor rigging

“lines on the new chute and gain more experience in remote control
guidance of the smaller parasail.

The boilerplate spacecraft will be dropped from a C-119 aircraft
at 11,200 feet. It will be radio-controlled by a project engineer
aboard the motor vessel Retriever, and will be recovered after the
drop.

In another phase of preparation for the land tests, landing gear
deployment is being gualified on a boilerplate vehicle at a test rig
at Ellington AFB. The first test in a series of three was conducted
January 5.

-—more--
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The landing gear will be identical to that originally proposed
for use with the paraglider on Gemini. Both the parasail and the
paraglider are developmental programs and are not schecduled for use
as landing equipment for any Gemini flights. A standard 84 ft. ring-
sail parachute will be used for all Gemini recoveries.

The parasail landing gear consists of tricycle, skid-type land-
ing struts. The nose gear is a telescoping type and is deployed by
the thrust of compressed nitrogen gas. The two main gear are posi-
tioned beneath the cabin of the spacecraft. They are deployed by
small solid propellant actuators, and lock into place by means of
angle braces. The skids, metal shoes on the end of the gear, are
automatically trimmed by cable mechanism at full gear extension.

The pyrotechnic actuators which deploy the gear have been
tested with simulated laods by the McDcnnell Aircraft Corp. The
MSC tests combine the actuators and the landing gear for the first

time.
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HOUSTON, TEXAS -- Manned Spacecraft Center will hold an

open house for employee and on-site contractor families only

from 8 a.m. to 5 p.m. Saturday, January 16.

I



Information Ifrcm the

NATTIORAT AFRONAUTICS AND SPACE ADMINISTRATICK
MANNED SPACECRAFT CENTER
HOUSTCR, TEXAS 77058
January 13, 1965 '
Don J. Green )
HUnter 3-14432 , ,tp”ﬁ
Area Code T13 . )”t”l’
65-5 (8 L .
e
" b (o3
L .
s < B«

HOUSTON, TEXAS -- Don J. Green, & spaceflight information specialist
at the Manned Spacecraft Center, will address prominent civic leaders and
students in Big Spring during a community services program January 18 and 19.

He will cpeak to the Air Force Assoclation and to members of the high
achocl during the twe day visit.

In a speech describing the impact of the space program, Mr. Green will

discuss current progress and planned activities of the manned space Tlight

1

program. His speeches are entitled, "Gemini: Twins in Space,” and

"Footprints on the Moon."

-more-
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Both the opportunities and dangers of these American space projects
will occupy the speaker in his talks. Man will launch hls greatest voyage
of discovery before 1970, Green will tell the aucience. The pitfalls of
space flight will be navigated and there will be footprints in the lunar
dust.

The speaker's background includes many years &s a newslan. Prior to
joining the space agency, Green served nine years as an aerogpace writer
for a news service in Chicago. His articles on reiated subjects have
aeppeared in technical journals and naticnal magazines.

Green covered space probez fr m Cape Canaveral as early as 1958,
including the flights made by Jonn Glenn, Jr. and other astronauts. The
speaker ig a member of the Aviation/Space Writers Association, a professional
organization of newsmen who cover the space program.

Green holds a Reserve commission in the United States Air Force. His
current assisnment in the event of mobilization is as the Information Staffl
Officer with the 12th Air Force, Tactical Alr Command, Waco, Texas. He has
previously held a staff positicn as Intelligence Officer with the Air Defense
Command, Madicon, Wisconsin, and is a veteran of World War IT.

The speaker received a Bachelor of Arts degree from Hasting College
in Nebrasks and worked cn a Master of Sclence degree in Journalism at
Northwestern University, Evanston, Illinocis.

In his present position with the National Aeronautics and Space Administration
in Eouston, Green worke in a speakers bureau in the Public Affailrs Office.
Previously hic speclality was covering the flelds of flight operations

and treining. He joined NASA in January, 1963.
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January 20, 1965

HOUSTON, TEXAS -- Manned Spacecraft engineers and medical per- 4
sonnel in Crew Systems Division are using x-rays to take an "inside
look" at pressure suit mobility and comfort.

Through the use of x-ray still photographs and l6émm motion
pictures, suit engineers, and design and medical personnel are able
to determine what parts of the ,suits Tay be hampering mobility and
ow the situation can be corrected.

since the astronaut must be able to move outside his vehicle
in later Gemini flights, and walk and work on the surface of the
moon after the Apollo lunar landing, the pressure suit must allow
the subject to move as freely as possible.

The x-ray studies are carried out at the Baylor University
School of Medicine in Houston under the direction of Dr. V. P.
Collins and Dxr. Zoltan Petrany. Test subjects are filmed both
unsuited and suited for mobility comparisons, and Atomic Energy
commission standards are followed for x-ray exposure of all sub-
jects. Subjects are ﬁolunteer NASA employees who fit the suit

yeing tested and Army officers from a local reserve unit.

-~more--
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such factors as determination of the eye-heart angle are impor-—
tant in controlling the effects of acceleration. Also, the angular
ranges of joint mobility, the suit restrictions on mobility and com-
parisons between Gemini and Apollo suit mobility are being studied.

Movements which the subjects perform include head nodding and
rotation, movements of shoulder, elbow, wrist, hand and thumb-finger
opposition. Leg movements concentrate on the hip, knee and ankle.

"a valuable feature of the tests is the immediate feedback it
provides to the suit contractor and NASA suit engineers," said Dr.
Robert Jones, MSC project director. "We can X-ray the suit in the
morning, examine the results, modify the suit, and x-ray it again
on the same day to evaluate the modification.”

HF
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MANNED SPACECRAFT CENTER

HOUSTON, TEXAS T7058
Jenusry 15, 1965
Don J. Green
Hunter 3-4i32
Area Code

65-T7 (5)

HOUSTON, TEXAS -- A series of lectures by distingulished sclentists

are planned for high school students and sclence teachers in the Gulf

Coast area. The talks are upder the spomsorship of the Gulf Coast Science

Foundation with assistance from the NASA Manned gpacecraft Center.

A totel of four Saturcay evenling programs are planned. They will begin

in January and contlnue through April. The first and fourth lectures will

be held at Clear Creek High School with the other two scheduled for MSC.

-more-
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Colonel John E. Pickering, USAF, Deputy for Research end Development,
Aerospace Medical Division, Brooks Air Force Base, Texas, will open the
series on January 30.

His subject will be "The Biological Effect of Atomic Radiation."”

Purpose of the serles is to stimulate interest in the fields of
science among students, teachers and adults of the sarea.

MSC perscnnel asgoclated with the Gulf Coast Sclence Foundetion
inciude Dr. Robert R. g¢ilruth, Director; Max Faget, Assistant Director for
Engineering and Development; Charles A. Berry, M.D., Chief of Center Medlcal
Programs; Edward L. Hays, Assistant Chief for Engineering in the Crew
Systems Division, and Dre. Donald E. Stullken, Head of the Recovery Operations'

Branch of the Landing snd Recovery Divislon.

Fl
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HOUSTON, TEXAS -- Anthony w. wardell, of the Rellability and Quality
Office at the Manned Space-ra’t Center, will be the principal cpeaker
at & tw. dary meeting of the Natiinal Electrical Manufacturers Azszociaticon

in New Orleanc, “culsiana on January LG arnd 1%,

Reprezenting the National Aerinautics ana Tpace Adming .t
Wardell wiil ummarize peri.rmance requirement. ostablichec
craftlc electrizal system. Hiz audience wiil conolot o appr
precidents and top exesutives f wire manulecturing iqmo.
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e Tational goal o7 & surar _andling and .ale retwn o sarth

demsns s ulitra-high reliabilicy, ! warcdell will tel- the electrical

menuTatturers.

There e no room for err-r, azt.rding to Wardell. Electrical wirlng

with ipgustrial firmes. He was an eirscrall hyérauliz and flight :.ntrols

Hurteville, Alsbama and with the rhry-ler Corporaticn, Detr it.
Wardell weceived a Bachelir of Mechanical Ergineering degreo -rom
Georgia Tech and a Malter °f Automotive Engineering degree frim the

Crry-ler Institute of Engineering.
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materials and now they affest nrew salety 1n space

Ir nisz present pooition with NABA In Zoustin, Wardell WiTK:s as &

#light safety zspeclalil=st on envir-nmental contr.l syctemz. He Joined
KASA in Januery, 1953,

Te ic a member o the T:1i.wing nonorary engineering Trateraitle.u:
Teu Seta PL, and PI Tau Sigma.

Wardeil was borr in Broogklyn, New vorg on o Januer, il, 1oZE.
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7 Mz&Houston
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HOUSTON, TEXAS -- Thirty five members of the Flight Acceleration
Branch of Crew Systems Division will be moving into their new gquarters
in Bldg. #29 Tuesday.

The administrative wing of the two storey building, containing
17,000 square feet, has been accepted for occupancy by the Manned
Spacecraft Center. The centrifuge, which is housed in the circular
portion of the building, is 75 per cent complete. Acceptance tests
on the centrifuge arm, gondola, and motor assembly are scheduled to
begin in several months.

The centrifuge is designed to produce the effects of high ac-
celeration on test subjects, who ride in the gondola on the end of
a 50 ft. rotating arm. The forces which build up during launch and
reentry of a spacecraft can be simulated inside the facility. The
MSC centrifuge gondola can carry three men, effectively simulating
the environment of an Apollo lunar mission.

The Flight Acceleration Branch has been located on the 2nd
floor of Bldg. #4, prior to the move. The General Account ing Office,
now located at Ellington AFB, are scheduled to move into the wvacated

office space in Bldg. # 4.
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CAPE KENNEDY, FLORIDA -- On December 9, 1964, an attempt to
launch GT-2 was aborted when a hydraulic system failure caused the
launch vehicle's first stage engines to shut down automatically
1.0021 seconds after ignition.

At that time, indications were that the hydraulic failure ini-
tiated a series of events which included abrupt engine gimbaling
and switchover to the backup guidance and control system, which
caused engine shutdown. In a case like that, the circuitry is such
that the booster automatically shuts down and 1lift off can not occur
on backup guidance.

Investigation showed that the failure resulted from high back
pressure in a hydraulic line which broke the aluminum housing of a
servovalve. The valve is part of an actuator which requlates the
movement of an engine thrust chamber. The actuator is part of the
booster's steering devices.

Engineering film revealed that the engine did not gimbal. How-
ever, such a signal was produced. The thrust chamber position sensor,
which transmits thrust chamber movement signals, is located in a cavity
near a tapered extension of the actuator piston rod, which controls

thrust chamber movement. When the rod moves, a plunger is depressed,

--more—-
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and thrust chamber movement is recorded.

When the servovalve failed, hydraulic fluid filled the cavity,
creating high pressure which depressed the plunger and creatéd an
erroneous signal that the thrﬁst chambers had moved. The loss of
hydraulic pressure caused the switchover to backup guidance and
the resultant automatic engine shutdoﬁn. The backup guidance system
has a completely independent hydraulic system.

Modifications to prevent a recurrence of such a failure include
increasing the thickness of the servovalve housing from 3/16 to 3/8
of an inch and changing part of the hydraulic system.

To insure against the creation of high back pressure, a force
limiter in the hydraulic line has been modified to permit increased
fluid flow. The hydraulic line has been rerouted to bypass another
device which limits flow for other functions, but is not required
for servovalve operation during engine starting. The force limiter
serves as a shock absorber.

The modifications are being included in all Gemini launch ve-
hicles.

A small leak in one of the regenerative fuel coolant tubes in
the thrust chamber of the booster's No. 2 engine has been repaired
and the tube has been tested successfully. The tube was damaged
slightly by rapid heating, then cooling during ignition and shutdown.
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Hunter 3-4231 MSC 65-11
January 30, 1965

HOUSTON, TEXAS -- A new device for simulating someé of the motion
problems experienced in zerc and lunar gravity is undergoing checkout
in the Manned spacecraft Center's Crew Systems Division.

Ccalled the six degree of operational freedom simulator, the
device consists of two 12 f£t. booms with ballast buckets, and a
~ersonnel cradle. Through the use of ball bearing joints and & gim-
bal system, a test subject can achieve 360 degrees rotation in roll
pitch and yaw. He can move nine feet vertically, and has a heorizon-
tal range 24 feet in diameter.

The feeling of weightlessness comes from balancing the man's
weight exactly with lead weights in the ballast bucket. Since his
body has no "weight", he has full freedom of motien. However, it
is a suspended type of weightlessness rather than the free fall
weightlessness of outer space. The test subject will only have
total body weightlessness.

The simulator will be used for evaluating such jtems as space
00l concepts and spacecraft tethering lines. I+t can give a

—-more-—
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continuous and long term weightless simulation. An aircraft only
attains 20-30 seconds flying gravity cancelling parabolas. special
problems arising from simulator work can be validated by the Air
Force C-135 aircraft.

In zero "g" simulations, the subject 1is strapped firmly in
the personnel cradle. He cannot move his legs or torso. His arms
are free to provide torque by pushing away from a spacecraft, pulling
a - tethering line, or using a tool.

When the device is balanced to provide one sixth gravity, a
bicycle seaﬁ'is substituted for the lower half of the personnel
cradle. The suited man is then abkle to practice walking under the
reduced gravity conditions.

A ventilation and preathing line runs through the simulator
to the personnel cradle, where it can be attached to the man's
pressure suit.

Project engineer for the simulator is Earl LaFevers and Jack
slight is principal rest subject for the device.

e
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HUnter 3-4231 MSC 65-12
January 21, 1965

CAPE KENNEDY, FLORIDA -- The second stage of Gemini Launch
Vehicle No. 3, scheduleé to place two men into orbit this spring
was snippec to Cape Kennedy tocay from the Martin Company plant
at Bartimcre.

first stage of the vehicle, a modified Air Force Titan II,

(‘3
th

The
is scneculed to be shippec Saturday.

Erection of GLV-3 on Pac 19 is expected to be compieted some-

o

i

time Monday. This is the pad from which an unmanned, sSuborbital
Gemini Tlight was conducted successfully January 19.

Normaily both stages are transported together in a C-133 air-
craft. However, this type aircraft was grounded recently by the
Air Force, anc GLV-3 is being flown to the Cape aboara the Pregnant

Guppy., & modified Boeing Stratocruiser whica is not capasle ©

H

Hancling poth stages togetner.
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HUnter 3-4231 MSC 65-13
January 29, 1965

Houston

HOUSTON, TEXAS -- The seventh test of the Gemini spacecraft re-
covery system was completed successfully today at El Centro, calif.

A minor malfunction was encountered in another test of the Gemini
astronauts' personal parachute, although the chute itself worked per-
fectly and the jumper landed safely.

In the recovery system test, a Gemini spacecraft was again dropped
from an altitude of 33,000 feet. The drogue and main parachutes
.anctioned as planned.

In the personal chute test, a pyrotechnic device designed to cut
away the astronaut's backboard and egress kit after his parachute has
opened failed to fire.

The equipment, necessary during ejection and high altitude free-
fall only, presented no problem to the jumper and he janded safely with
it still attached. It contains oxygen for use during ejection at high
altitudes. A failure analysis will be performed before the jumps are
continued next week.

The jump was from 6,000 feet by a member of the Air Forces' 651lth
Test Group, which conducts the tests for the NASA Manned Spacecraft

-enter.
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HUnter 3-4231 MSC 65-14
January 19, 1965

Houston

1, Texas

HOUSTON, TEXAS -—- A team of flight controllers in the Mission
Control Center-Houston electronically locked over the shoulders of
the primary £light control team at Cape Kennedy during Tuesday's
highly-successful Gemini-Titan 2 mission. Nearing completion of
equipment installation and checkout, the Houston control Center moni-
tored flight data relayed from cape Kennedy to displays and consoles
in the Center.

Flight controllers manning the Houston control Center received
familiarization in the operation of consoles, data displays and other
flight control equipment. A major objectives was the Center's initial
checkout of Real-Time Computer Complex programs for converting telem-—
etered flight information into visual displays using live spacecraft
and booster pre-launch and flight data. These displays, large rear-
projection screens in the front portion of the control room and indi-
vidual console television monitors, received extensive checkout during
the two days of simulated flights and through the actual launch.

Mid-way through the two-man Gemini earth orbital space flight
program, all flight control for the nation's manned space flights will
shift to the Houston Control Center. Launch operations will remain

at Cape Kennedy.

—-—more——



add 1
MSC 65-14

Flight Director for the GT-2 launch monitoring by Houston
Control Center was John D. Hodge, chief of the Flight Control Divi-
sion. Acting as test conductor was Lynwood C. Dunseith of Mission
Planning and Analysis Division.

"It is most gratifying to see the MCC-Houston participating
in a live test, even though we were only passively monitoring,”
Hodge said. "The flight control team gained invaluable experience.
We are well satisfied with the progress of the Control Center to date,
and look forward with confidence to the final checkout phase.”

Despite "looking over the shoulders” of the flight control
Team at Cape Kennedy, the Houston Control Center had an atmosphere
of operational seriousness as all flight controllers closely fol-
lowed@ the mis sion through countdown, launch and recovery of the

spacecraft.
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HUnter 3-4231 MSC 65-15
January 28, 1965

HOUSTON, TEXAS--Three tests involving Gemini spacecraft escape
and recovery systems were completed successfully today at El Centro,
calif., although an Air Force jumper testing astronauts' personal para-
chutes landed with two chutes open ingtead of one.

If an astronaut ejects from the spacecraft, the action of his
ejection seat separating from his body will activate his parachute.
In today's test, however, the jumper, CWO Mitch Kanowski of the Air
Force's 6511th Test Group had to manually pull a lanyard after jump-
ing from a plane at 6,000 feet. By the time he activated the chute,
he had fallen to 4,000 feet, and his reserve parachute, which was
preset to that altitude, opened automatically, also.

Kanowski said he was stable during the 2,000-foot free fall and

that the personal parachute system "worked beautifully. Two more
jumps are scheduled for tomorrow.

In a test of the Gemini ejection seat, a dummy was ejected from
an Air Force F-106 aircraft at an altitude of 14,500 feet and at a
speed of Mach .71. NASA Manned Spacecraft Center engineers conducting
the test said all objectives were met successfully.

The third test demonstrated the complete Gemini spacecraft recovery

system. A spacecraft was dropped from an altitude of 33,000 feet. At
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27,000 feet, a drogue chute deployed to stabilize the spacecraft, and
at 10,600 feet the drogue was cut loose and the main parachute opened.
This was the sixth successful test of the complete recovery system,
The seventh test is scheduled tomorrow.

The tests are conducted at the Joint Parachute Test Facility at
El Centro for the Manned Spacecraft Center, Houston, Texas.

H#HH#



NOTE TO EDITORS - January 28, 19¢&5

Manned Spacecraft Center of Houston, Texas, will have
available for interviews next week GT-3 prime and backup crews
to be scheduled as follows:

Monday, beginning at 8:00 a.m., the backup crew, Commander
Walter Schirra and Major Thomas Stafford, in Tank Egress Training
at Ellington Air Force Base, Hangar 135.

Tuesday, beginning at 8:00 a.m., Schirra and Stafford will
engage in parachute training in space suits in Galveston Bay.

Both events can be cowered by the press.

In the afternoon of Monday and Tuesday, Schirra and Stafford
will be available at Manned Spacecraft Center for interviews.

Thursday at 8:00 a.m., the primary crew, Major Virgil
Grissom and Lt. Commander John Young, will engage in parachute
training in Galveston Bay and Friday, at 8:00 a.m., in Tank
Egress Training in Hangar 135, at Ellington Air Force Base. On
Thursday and Friday, the primary crew will be available in the
afternoon for interviews at Manned Spacecraft Center.

Please make known to Manned Spacecraft Center Press Office,
HUnter 3-4231, any specific interview redquests, situations or
times desired for interviews. These will be the last open press

dates with the GT-3 crews prior to the mission.
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HUnter 3-4231 MSC 65-16
February 2, 1965

HOUSTON, TEXAS -— Three more jump tests of the Gemini astro-
nauts' personal parachutes were completed successfully at El Centro,
Ccalifornia.

Today's jumps were from an altitude of 7,500 feet. The jumpers
reported all systems functioned as planned.

Up to three additional jumps are scheduled Friday. The jumpers

xe from the Air Forces' 6511lth Test Group at the Joint Parachute
Test Facility in El Centro.

Also scheduled for Friday at El Centro is the eighth test of
the complete Gemini spacecraft recovery system. In this test, a
spacecraft is dropped from an altitude of 33,000 feet. All of the

previous tests have been successful.
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HUnter 3-4231 MSC 65-17
February 11, 19265

MHouston

HOUSTON, TEXAS -- Manned Spacecraft Center engineers have asked
industry for proposals on a head-and-shoulders dummy capable of hear-
ing and speaking electronically.

The dummy would be used to obtain objective evaluations of the
effect of noise level:s upon communications and communications equip-
ment, particularly during the launch phase of a space flight.

The "ears" of the dummy would be simulated by microphones

lanted in the side of the head. These devices would be capabkble of
"hearing" the same range of sounds audible to the average human.
"Speaking" would be simulated by a tape recording played upcn com-
mand .

The dummy will wear a pressure sulit helmet which will be scaied
at the base to prevent any acocoustical leaks. Sound levels will be
recorded in an acoustical chamber. They will not be heard by human

ears but the results placed on tape for evaluation by engineers.

HHH
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HUnter 3-4231 MSC 65-18
February 5, 1965

LAS CRUCES, N. M. -- The first major piece of actual flight-
type hardware for America's manned lunar exploration program, Apollo,
today underwent its shakedown test at the NASA Manned Spacecraft
Center's White Sands Operations.

The flight-weight Service Module segment of the Apollo space-
craft was fired for 10 seconds in the Propulsion Systems Develop-
ment Facility (PSDF) at White Sands.

The static firing of the Service Propulsion Subsystem (SPS)
engine began a test series designed to help determine the flight
readiness of a similar Service Module programmed for the first tests
of flight-type Apollo hardware from Cape Kennedy next year.

The tests at PSDF will ultimately verify flight profiles for
each subsequent Sexrvice Module flight, including the trip to the
moon. The SPS engine's 22,000 pounds of thrust will slow Apollo
down for entry into lunar orbit, and speed the spacecraft up for
escape from lunar orbit, and the return trip to earth.

Future tests will include the reaction control system or small
guidance engines used to maneuver the spacecraft, and the electrical
power system with its energy-converting fuel cells.

~-more-—-
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The airframe is a lightwsight structure, including flight-
weilght propellant tanks, as contrasted to the thick-walled tanks
and plumbing of the boilerplate system on which engine development
tests have been conducted at the PSDF since September.

It also will include the reaction control and electrical
power subsystems not found on the boilerplate. The engine is an
updated version of one used in developmental tests.

Static firings in the developmental series will continue with
the boilerplate system on Service Module Test Stand One. The air-
frame tests will be conducted on SM Test Stand Two. Three other
static test stands at the facility, two of them capable of simulating
altitudes to 250,000 feet, will handle Lunar Excursion Modules
engine firings beginning this spring.

Continuation of the Service Module airframe testing will inte-
grate the service propulsion and reaction control systems prior to
the flights from Cape Kennedy. Mission profiles verified at PSDF
for later flight tests of the spacecraft will include intentional
deviations from normal operation to establish tolerance to and cor-
rective actions for such incidents.

Prime contractor for the Apollo command and service modules is
North American Aviation, Inc., Space and Information Systems Division,

at Downey, California. The Aerojet-General Corp., of Sacramento,
calif., builds the SPS engine.

——more-—-—
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The service module weighs about 10,000 pounds without fuel,
and just under 50,000 pounds when fueled. Its multiple-restart
propulsion engine burns a half-and-half blend of hydrazine and
unsymmetrical di-methyl hydrazine fuels with nitrogen tetroxide as
an oxidizer. The propellant combination is hypergolic -~ ignites
spontaneously when mixed.

Dimensions of the service module, to be located directly
behind the three-man command module in the Apollo spacecraft stack,
are 13 feet diameter and 13 feet height, not including the engine

nozzle extension.
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HUnter 3-4231 MSC 65-19
February 5, 1965

HOUSTON, TEXAS —-- Gemini spacecraft No. 3, in which two men
will orbit the earth, is at Cape Kennedy's launch complex 19 today
being prepared for a series of tests before being mated to the
launch vehicle.

The spacecraft was delivered to the pad from the pyrotechnic
facility on Merritt Island at 9 p.m. cst yesterday. It has been
hoisted to the super-clean "white room" and placed on a tripod
adjacent to the top of the launch vehicle.

It will remain on the tripod during a series of pre-mate veri-
fication and interface tests. The spacecraft is expected to be .
mated to the launch vehicle the latter part of this month.

Astronauts Virgil I. Grissom and John W. Young will pilot the
spacecraft on its 3-orbit journey this spring.

H*



b Y ¥ — A Te——
[
AR
VWi YV IS LA
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MANNED SPACECRAFTR
I G ENTER

HUnter 3-4231 MSC 65-20
February 5, 1965

HOUSTON, TEXAS -- The eighth successful test of the Gemini space-
craft recovery system was conducted today at El Centro, Calif. The
test spacecraft was dropped from an altitude of 33,000 feet.

In addition, one more jump test of the Gemini astronauts' personal
parachute was completed successfully. Three jumps from 7,500 feet were
scheduled, but high winds cancelled the other two jumps. They have
heen rescheduled for Monday.

The jumpers are from the Air Forces' 6511th Test Group at the
Joint Parachute Test Facility at El Centro, where the tests are being
conducted for the NASA Manned Spacecraft Center.

HHH
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HUnter 3-4231 MSC 65-21
February 8, 1965

FOREIGN SCIENTSIST INVITED TO CONFERENCE ON APOLLO EXPERIMENTS

WASHINGTON, D. €. —— The National Aeronautics and Space Adminis-
tration has announced more than 130 foreign scientists to a conference
to aid them in proposing biomedical experiments on U.S. manned space
flights.

The conference, to be held at the Manned Spacecraft Center, in
Houston April 22, 23, will be devoted to a briefing of the Gemini and
Apollo missions as they relate to the identification and design of
~ppropriate biomedical experiments.

Both of NASA's manned flight programs, Projects Gemini and Apollo,
have been opened to proposed experiments by the world scientific com-
munity. Proposals will be considered on the basis of their scientific
merit in competition with other proposals. The conference will be under
the direction of Dr. W. Randolph Lovelace, II, Director of Space
Medicine for NASA.

Letters of invitation have been sent by NASA's Office of Inter-
national Affairs to 113 scientists and 23 national space organizations

overseas.
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HUnter 3-4231 MSC 65-22
February 10, 1965

HOUSTON, TEXAS ~-- If there is such a thing as an "average

astronuat,” he's approaching 35 years of age, weighs 161 pounds, is
.

just under 5 feet 10 inches tall, has brown hair and blue eyes and

is crew-cut. |

But from there on, a composite picture of NASA's 28 astronauts
at the Manned Spacecraft Center show him to be anything but average.

He's a test pilot with more than 3,000 flying hours, 2,500 in
Jets and some in rocket ships and spacecraft. He's flown about 20
combat missions in Korea and during World war II.

He holds a bachelor of science degree and a master's degree,
and has done some work on his doctorate. He graduated in the top
five from a major American university, and attended a military test
pilot school. He is still in the militaiy service.

Actually, five of the 28 are civilians, though all have ,served
in the military service as pilots. More than a fourth of them have
flown inAcombat, and some have shot down enemy planes. None were
aces.

—=more—-
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As a group, the astronauts hold 39 academic degrees and have
flown mére than 83,000 hours.

The youngest is 29; the oldest, 41. The tallest is 6 feet;
the shortest, 5 feet, 6% inches.

Four were born in Ohio; 4 in Texas; 3, New Jersey: 2, Illinois;
2, Indiana; 2, Oklahoma; and one each in Alabama, California,
Célorado, Iowa, Michigan, New Hampshire, Pennsylvania, Washington,
and Wisconsin. One was born in Italy and another ip Hong Kong.

Twelve are Air Force officers, ten are Naval officers, one's
a Marine officer, and five are civilians.

Seventeen have blue eyes; 7, brown eyes; 2, green; 2 hazel.
Eighteen have brown hair; 7, blond; 1, auburn, and one is a redhead.

All are married and have a total of 74 children, 4I'boys and

33 girls.
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February 12, 19&5

HOUSTON, TEXAS -- Implementation of an adjustment in the per-
sonnel strength between the Manned Spacecraft Center and the John
F. Kennedy Space Center, Cape Kennedy, Florida has begun with the
transfer of 41 engineers and mathematicians here.

The personnel change is in line with an Office of Manned Space
Flight directive which transferred the MSC Florida Operations Office
to the Kennedy Space Center. Twenty five members of the Electronic
Ground Support Equipment Division at Kennedy are relocating with
the Information Systems Division, Engineering and Development Di-
rectorate here.

Another sixteen engineers from various divisions of Florida
Operations will work in the Apollo Project Office in spacecraft
checkout duties.

A third group of 52 personnel are being recruited from Florida
Operations by the Apollo Office for spacecraft factory checkout at
the North American Aviation Co. plant in Downey, California, and the
Grumman Alrcraft Engineering Co. plant in Bethpage, N. Y.

Family moves are being coordinated by the MSC Personnel Office

and the transfer is expected to be completed by early April.
HHH
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HUnter 3-4231 MSC 65-24
February 12, 1965

amHOuuston

HOUSTON, TEXAS -- Craters in surface depressions created by
nuclear explosions and the volcanic geology of a portion of Southern
Nevada will be studied by United States astronauts as they continue
their series of geological field trips.

The studies will be conducted at the Atomic Energy Commission's
Nevada Test Site and will begin Tuesday, February 16. The test site
contains a number of craters created by nuclear and chemical high
explosive blasts. The nuclear explosion sites now have very low
levels of radiocactivity. The craters resemble meteoritic impact
¢raters that may be found on the moon.

On the test site also are calderas, or crater areas from ancient
volcanic activity, which also may be found on the moon surface. The
astronauts will study both explosive and volcanic craters during
their visits to Nevada.

Three trips to the test site are scheduled about a week apart.
The first will start Tuesday in Yucca Flats, where nuclear explosive
tests have been conducted since the early 1950's. The astronauts
will inspect a number of explosion produced craters, including the
large Sedan Crater created in a 1962 experiment in the Plowshare
Program to develop peaceful uses for nuclear explosives.

—-more--—
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Small dynamite blasts will be set off in a forward area of
the test site Tuesday afternoon. Using seismic equipment, the
astronauts will practice geophysical observations and will attempt
to locate a buried ridge in the area.

Air Force helicopters will be used on the second day of each
trip to cover a wide area of rough Nevada desert country near the
western edge of the test site. The field trip members will make
stops at several calderas to study the geology of these ancient
volcanic formations. If bad weather grounds the helicopters, a
similar trip will be made by ground transportation to more acceptable
volcanic areas on the site.

On the final day, the astronauts are scheduled to visit the
nuclear rocket development station at the southwest corner of the
test site, where testing is performed on nuclear reactors for future

space nuclear engine development.
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HUnter 3-4231 MSC 65-25
February 12, 1965

HOUSTON, TEXAS -- Two men from the Manned Spacecraft Center were
amcng the ten winners of the 1965 Arthur S. Fleming Award that is
given to ocutstanding young men in the federal Government each vyear.

The awards are presented by the U.S. Junior Chamber of Commerce.
Five awards were presented to men in scientific and technical fields
and five in administrative or executive fields.

Dr. Joseph F. Shea, 38, Manager, Apollo Spacecraft Program Office,
and Wesley L. Hjornevik, 38, assistant director for Administration,
were presented the awards last Thursday at an awards luncheon at the
Statler Hilton Hotel in Washington, D. C., along wi.h eight other
Government employees.

Three others receiving the award were also connected with the
space program. They were Leonard Jaffe, NASA director of Communicaticns
and Navigation Programs; Dr. Robert Jastrow of the Goddard Institute
for Space Studies; and Dr. George W. Sutton, scientific advisor to
the USAF Directorate of Development Plans.

Principal speaker for the cccasion was Secretary of Labor
W. Willard Wirtz,.

Dr. Shea's participation as head of the study group to decide
which of three possible approaches should be used for the U.S. manned

—-more—-—
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lunar landing and to examine management considerations for each ap-
proach, earned him the award.

Hjornevik was presented the award for his part in construction
of the Manned Spacecraft laboratory facilities for space environment
simulation.

Three past winners of the Arthur §. Fleming Award are here at
the Manned Spacecraft Center.

In 1960 Maxime A. Faget, assistant director for Engineering and
Development received the Arthur S. Fleming AaAward.

Recipients in 1963 included George M. Low, deputy director, MSC,
who was at that time deputy director, Office of Manned Space Flight

(Programs), NASA Hg.:; and Christopher C. Kraft, Jr., assistant director

for Flight Operations.
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HUnter 3-4231 MSC 65-26
February 12, 1965

Houston

i1, Texas

CHINA LAKE, CALIF. -- One of the final series of qualification
tests of the two man Gemini spacecraft's seat ejection escape system
was successfully accomplished by the National Aeronautics and Space
Administration today at the U.S. Naval Ordnance Test Station.

Conducted under the management of NASA's Manned Spacecraft Center,
these final tests will qualify'the system for Gemini space flights,
the first of which will be pilcted by Astronauts Gus Grissom and
John Young. The test simulated a pad abort condition. The boiler-
plate engineering test vehicle was mounted atop a 150 foot tower
egqual in height to the Titan 2 launch vehicle.

The side by side ejection seats were thrust out and away from
the test vehicle to an altitude of about 350 feet and the mannequins
landed by parachutes approximately 850 feet downrange.

Witnessing today's test were Hilary Ray, Systems Engineer for
MSC and Astronaut Alan Bean. Ray who was in charge of today's test
said, "From visual observation everything looked to be 100% perfect.
We expect evaluation of films and other data will confirm this wvisual
observation."”

--more--—
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Production models of the escape system are now at Cape Kennedy
and will be installed in the Gemini spacecraft which will orbit
Astronauts Grissom and Young. Prior to today's test, the twin
ejection seat system was subjected to more than 100 qualifying
tests which included high speed track runs, high altitude ejections
and other pad abort tower tests.

The Gemini escape system is designed and built for NASA by
Weber Aircraft Co., of Burbank Calif., under subcontract to McDonnell

Aircraft Corp., the prime contractor for the Gemini gpacecraft.
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HOUSTON, TEXAS -- Nearly half of NASA's 28 astronauts at the
Manned Spacecraft Center here are training for the next three flights
of two-man Gemini spacecraft, all scheduled to fly this year.

Astronauts Virgil I. Grissom and John W. Young are command pilot
and pilot, respectively, for Gemini-Titan 3 (GT-3), due for a three-
orbit trip from Cape Kennedy in a few weeks.

Astronauts Walter M. Schirra and Thomas P. Stafford are doing
identical training as back-up pilots for GT-3.

The second manned Gemini flight, GT-4, will have Astronauts
James A. McDhivitt and Edward H. White II at the controls for up to
four days in orbit. Astronauts Frank Borman and James A. Lovell
are their back-up crew.

Astronauts Leroy Gordon Cooper and Charles Conrad are the GT-5
crew, scheduled to orbit a Gemini spacecraft for up to seven days.
Back-up crew for this mission is Neil A. Armstrong and Elliot M. See.

Other assignments recently announced for the remainder of the
NASA astronaut team include:

Donald K., Slayton, Assistant Director at MSC for Flight Crew
Operations.

——more-—=-
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Alan B. Shepard, Chief of the Astronaut Office.

M. Scott Carpenter, U.S. Navy Project Liaison for special
projects.

Seven astronauts are assigned to Project Apollo in these areas:

Richard F. Gordon, branch chief, responsible for overall
astronaut activities in the Apollo area, and for liaison in connection
with development of the Apollo command and service modules.

Donn F. Eisele, command and service modules and lunar excursion
module {(LEM).

William A. Anders, environmental control systems, radiation and
thermal sysfems.

Eugene A. Cernan, boosters, spacecraft propulsion and the Agena
stage.

Roger B. Chaffee, communications, flight controls and docking.

R. Walter Cunningham, electrical, sequential and non-flight
experiments.

Russell L. Schweickart, in-flight experiments and future programs.

Six astronauts are assigned to Operations and Training:

Edwin E. Aldrin is branch chief, responsible also for mission
planning.

--more—-—
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Charles A, Bagsett, training and simulators, operations
handbooks.

Alan L. Bean, recovery systems.

Michael Collins, pressure suits and extra-vehicular activities.

David R. Scott, guidance and navigation, mission planning.

Clifton C. Williams, range operations, deep space instrumentation

and crew safety.
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HOUSTON, TEXAS —-- Astronaut Gus Grissom glanced nervously at the
clock, then at his fellow space pilot, John Young.

"Three minutes to go, John."

"Yeah, I know . . ."

"Ready, John?"

"Ready, Gus."

Then both men began what was, for them, one of the more demanding
xperiences of their lives as astronauts.

It was their "week in the barrel" with the American Press —-- a
solid week of granting interviews with scores of reporters and
cameramen at the NASA Manned Spacecraft Center,

It's all part of the job, lumped in with hour upon hour of
classroom work, week after week of simulaticns in space chambers,
centrifuges, and trainers, day after day of engineering meetings,
night after night in high performance jet fighters.

Astronauts, who are also highly gqualified engineers, spend
most of their time away from the space center here, either training
for space flight or evaluating complex spacecraft and systems at

ccations a2all over the country.

—-more--
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Besides this, the 28 NASA astroanuts granted more than 500 press
interviews and made more than 200 personal appearances at serious
scientific, engineering and educational gatherings throughout the
United States last year -- usually sandwiched into a tremendously
tight training schedule.

Grissom and Young are the prime crew for the first manned Gemini
flight, scheduled to take them on a three-orbit, five-hour journey
from Cape Kennedy within a few weeks. Astronauts Walter M. Schirra
and Tom Stafford are the back-up crew, pursuing the identical
schedules as Grissom and Young until launch time.

Grissom and Schirra had both been in space during Project
Mercury, and both had been "in the barrel" with reporters before.

But for Young and Stafford, tension mounted as reporters
began to fill the halls at the MSC Public Affairs Office this
month.

"I'm ready for the flight," Young mused, "but somehow I just
can't get used to this press business."

Stafford had to bow out the second day with laryngitis.

And no wonder —— the week had begun with egress training in a
20-foot deep water tank surrounded by newsmen. The astronauts were

--more-—-
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submerged inside a dummy spacecraft to practice escaping from it
underwater in the event of an emergency after returning from space
flight.

"How's the water?" reporters would ask as the men bobbed to
the surface after a dunking.

"Cold," the men replied.

Again they were submerged.

And again they were interviewed.

Parachute training took place in the chilly waters of Galveston
Bay, with two yachtloads of newemen awaitipg as the astronauts
landed in the choppy recovery area.

"How's the water, Wally?" newsmen hollered.

"Cold."

Afternoons were spent scurrying from hastily vacated offices
to prepared soundrooms, where the astronauts talked individually
with radio, TV, magazine, newspaper and wire service reporters.

"Gus, how does it feel to be the first American to make a

second space flight?"
"John, what do you think of Gus?"
"Gus, what do you think of John?"

-—more--
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"Wally, do you think you have a chance to go to the moon?"

And so it went, with photographers hollering, "“Just one more,"
as photographers have hollered since Matthew Brady hollered at
Abe Lincoln.

Some reporters were tough, hammering for a reaction.

A few forgot their questions and settled for conversation.

Most were sympathetic to the uncomfortakle spacemen.

There's an unspoken bond of mutual respect between NASA's
astronauts and newsmen who regularly cover the space beat. They
call each other by first names, and joke together freely.

But somehow the formal press interview ranks high among the
more awesome aspectes of space flight.

"We accepted hazards when we signed on," Young declared,
"and we certainly understand the importance of keeping the public
informed . . .

"But this is rough . . . really rough."

Hr
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HOUSTON, TEXAS -- Dr. Harry L. Reynolds, former head of the
Nuclear Propulsion and Experimental Physics divisions at Lawrence
Radiation Laboratory, Livermore, California, has been named Assistant
Manager of the Apollo Spacecraft Program Office at the NASA Manned
Spacecraft Center.

Reynolds, 39, will work closely with Dr. Joseph F. Shea, Manager,
and Robert 0. Piland, Deputy Manager of ASPO in the overall management
of the spacecraft program.

He had been director of the Pluto nuclear ramjet program at the
Lawrence Laboratory c¢f the University of California where he was
employed for nine years. The Pluto program was cancelled last July
after successful ground operation of flight-type reactors at Jackass
Flats, Nev. The jcint Air Force-Atomic Energy Commission program was
halted for lack of a clear military need fcr the nuclear ramjet.

While at Livermcre, Dr. Reynclds was also involved in advanced
nuclear prcpulsicn and electrical power systems for spacecraft.

A native cf Pcrt Chester, N. Y., Reynolds was graduated frcm

Central High Schocl at Purdy Station, N. Y., in 19%2. He served

—-—-noxe—-—-
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two years in the U.S. Navy during World War II, including duty abcard
a destroyer escort. He was an electronics technician.

He received his Bachelor of Science degree in physics from
Rensselaer Polytechnic Institute, Troy, N. Y., in 1547, and won his
Ph.D in physics from the University of Rochester, N. Y., in 1951.

His thesis dealt with cosmic radiation.

He did studies in nuclear reactions at Oak Ridge National
Laboratories in Tennessee before jolning Lawrence Radiation Laboratory
in 1955. His first assignment at Lawrence Labs was on the Rover
nuclear rocket program. He moved to the Pluto program in 1957.

Dr. Reynolds has written more than 30 technical and scientific

papers, including about 20 published in the Physical Review, the

journal of the American Physical Society.

He presented a paper in 1558 at the Second Geneva Conference
on peaceful uses of atomic energy in Switzerland on "Critical
Experiments on Propulsion Systems," and another on the Pluto program

before the Australian Atomic Energy Commission conference in Sydney

in 1963.

Reynolds and his wife, the former Katherine Haile of Savannah,
Ga., live at 315 Biscayne, El Lago, with their two daughters, Patricia,
10, and Margaret, 7.

——more--
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An outdocorsman, Reynolds is a member of the Sierra Club of
California, and is devoted to skiing and mountain climbing, hobbies
he admits are challenging to pursue in snowless, mountainless Southeast
Texas.

He is also a Fellow of the American Physical Society, a member

of the American Nuclear Society, and a member of Sigma Xi, an honorary

scientific society.
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HOUSTON, TEXAS —- A glimpse into the demands placed on scientists
and engineers by today's complex space program will be offered
February 20 to Bay area high school students, their parents and
faculty at the Distinguished Lecture Series sponsored by the Gulf
Coast Science Foundation.

Featured speaker will be Dr. Joseph F. Shea, Manager of the
Apollo Spacecraft Program Office. His talk, "The Role of Science
in Today's World," will be presented at the NASA Manned Spacecraft
Centexr at 8 p.m.

Dr. Shea will emphasize the preparation and training required
to achieve proficiency in scientific fields, and will offer specific
examples of education needed to understand the systems of a space-
craft.

Shea, who last week was named as one of the top ten outstanding
young men in government by the United States Junior Chamber of
Commerce, has been in charge of the Apollo program since October,
1963. He has been with the National Aeronautics and Space Admin-
istration since early 1962.

--more--
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Prior to his present position, Dr. Shea was Deputy Director
for Systems in the Office of Manned Space Flight at NASA Head-
quarters.

His career also includes service with the A.C. Spark Plug
Division of General Motors and with Space Technology Laboratories.

Dr. Shea attended the Universgity of Michigan where he re-
ceived a Bachelor of Science degree in Mathematics. He also
was awarded a Master of Science degree in Engineering Mathematics
and a Doctor of Philosophy degree in Engineering Mathematics from
the same university.

The Saturday evening program is the second of four lectures
sponsored by the science foundation. A third lecture will be
held March 13 at MSC with a speaker yet to be named. The final
program is scheduled for Clear Creek High School.

Purpose of the series is to stimulate interest in the fields

of science among the students, teachers and adults of this area.
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HOUSTON, TEXAS -- Geminl spacecraft No. 3, scheduled for a
manned 3-orbit flight this spring, was joined to its launch vehicle
at Cape Kennedy late yesterday.

A series of tests of the combined vehicles, including simu-
lated launches and flights, will be conducted to insure flight
readiness.

Astronauts Virgil I. Grissom and John W. Young, Jr., are the
prime crew for the mission. The backup crew consists of Walter
M. Schirra and Thomas W. Stafford.

HEH
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Houston

HOUSTON, TEXAS —-- The final rehearsal for the land test of
the parasail system is scheduled as a water drop in Galveston Bay
on February 24, weather permitting.

The drop s a final checkout of test procedures before the
land test of the parasail-landing rocket combination begins at Fort
Hood. Test objectives include validation of the turn lines and
accurate control of the boilerplate to effect a landing within one-
sixteenth of a mile from the target. The control point is aboard
the motor vessel Retriever. Such accuracies will be necessary when
land tests begin, due to smaller land drop target areas available.

Static attitude change tests of the rigging lines at Ellington
AFB last week validated the riser and turn line stowage. 1In addition,
a static landing gear deployment test series was conducted to insure
reliability. The final water drop will be made from a C-119 aircraft
at 11,200 ft. Landing rockets will not be tested.

Sisiaid
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March 3, 1965

year. A Gemini Spacecraft contract of §712 million with McDonnell
Aircraft Corporation, St. Louis, Missouri, was sighned recently,

AT Spark Plug Division in Milwaukee, Wisconsin ja respongible
oo the manufacture, testing ang delivery of Primary navigation and
guidance systems for Apocllo's three-man command module ang the two-
man lunar €Xcursion module. The systems are being designed by the
Massachusetts Institute of Technology;

Most of the money to be spent by AC wilil de to wvondors ang
Subcontracts for system Components, such as the computer . manufac-

tured by Raytheon Company, Sudbury, Mass., and the optical Subsystem,

--more--
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built by Kollsman Instrument Corporation, Long Island, New York.
AC provides the inertial platform for the system, called the IMU,
or inertial measurement unit.

AC had formerly been on a cost plus fixed fee contract with
M3C, and had spent $437 million since 1962. The new contract widil
be completed in December, 1969.

The transition to incentive contracts by NASA 1s a major step
in improving performance, meeting schedules and controlling costs
of manned space programs. It provides for rewards when contractors
keep costs down and meet early schedules. The contractor can only
get the full contract value if his performance is above average,
delivery schedules are met and costs are minimized.

The AC guidance and navigation systems in the command and
lunar excursion modules are backups to ground-based systems, and
are used to make frequent cross-checks on the ground systems'
performance.

In the command module, for instance, the guidance system
operates throughout the launch phase to back up the Saturn launch
vehicle's guidance system. It also operates during translunar
flight for mid-course corrections, guides the gpacecraft into
lunar orbit, back into transearth trajectory, and throughout the

transearth portion of flight.
~-more--
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The LEM guidance and navigation unit must provide information
for the transfer of the LEM from lunar orbit to the moon's surface,
for the descent phase of flight until lunar touchdown, back into
}unar orbit and throughout the linking~-up portion of rendezvous
wirh the command module.

In all, the onboard svstems must perform as many as 15 intricate

maneuvers during the lunar -ound trip.
The optical system, a s:xtant-like device, allows astronauts
to make navigational sightinrg: to update the inertial platform and

correct the platform's minor drifting tendencies.

The guidance system, oparating from information fed to it from
the platform, operates during engine burns to make corrections re-
quired to keep the spacecraft on the proper trajectory.

Most of Apollo's navigation information will be fed to the
inertial platform directly from Apollo ground stations, but on-
board navigation will be conducted as a cross-reference by the
crew, and in the event the spacecraft loses communications with
the ground.

HEH
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HOUSTON, TEXAS -- Dr. Joseph F. Shea, manager of the Apollo Space-
craft Program Office at the NASA Manned Spacecraft Center here, has
named Dr., William A. Lee as Assistant Program Manager.

Lee, formerly head of the Operations Planning DiQision under
Shea, joins Dr. Harry L. Reynolds who was appointed last week as an
Assistant Program Manager.

Lee's former division has been merged with the Systems Engineer-
ing Division under Owen E. Maynard. Branches of the former Operations
Planning Division will remain intact.

Dr. Lee's primary area of responsibility will be the operational
aspects of the Apollo program for both the nominal lunar mission and
the flight test program.

Dr; Reynolds will be primarily concerned with development of
the Lunar Excursion Module, the portion of the Apollo spécecraft
destined to land two Americans on the moon in this decade.

Robert O. Piland, Deputy Manager of ASPO, will continue to be
involved primarily with Command and Service Module development, and

1th overall program management with Dr. Shea.

——=more-—-—
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Before joining Manned Spacecraft Center in December, 1963, Dr. Lee
was Director of Advanced Studies for the Office of Manned Space Fligh?
at NASA Headgquarters. Dr. Reynolds recently joined NASA from the
Lawrence Radiation Laboratory in California where he was Director of
the Nuclear Ramjet Division.

Dr. Lee was born May 2, 1927, in New York City. Upon graduating
from the Peekskill Military Academy, Peekskill, New York, in 1945, he
served in Europe with the U.S. Army Air Force until 1947.

He was graduated from Williams College, Williamstown, Mass.,
with a B.A. degree in psychology in 1950. 1In 1954 he obtained an
M.A. degree in experimental psychology, and in 1956 he was awarded
a Ph.D. in experimental psychology, both from the University of
Virginia.

From 1955 to 1962, Dr. Lee was a supervisor and member of the
staff of the Bell Telephone Laboratories. He joined NASA on March 1,
1962, and became Director of Advanced Studies in October, 1962.

Dr. Lee has specialized in the research field of experimental
and physiological psychology andyis a member of Sigma Xi, the American
PsychOIOgicai Association, the American Association for the Advancement
of Science, and the Psychonomic Society.

He is married to the former Ruth Fuhrer of Gloversville, New

York. They have four children andé live in Seabrook, Texas.
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HOUSTON, TEXAS -- When the United States set its sights on the

moon,

Right here in Texas,

in

some of the toughest problems popped up right here on earth.

fact.

How do you build the world's largest vacuum chamber?

How do you construct the world's most powerful centrifuge?

How can you duplicate the surface of the moon?

How do you eliminate gravity?

These are just a few of the down-to-earth questions facing ordi-

nary men who must build the extraordinary tools astronauts need before

they can set foot on the moon.

Before 1965 is over, engineers at the NASA Manned Spacecraft

Center here will have built the world's largest vacuum chamber.

And the world's most powe%ﬁul centrifuge.

3

They've already duplicated a 328-foot circle of lunar landscape.

They've even gotten rid of some gravity.

These jobs are not being done by space men.

They're being accom-

plished by imaginative designers, patient engineers and hard-working

censtruction gangs who also build bridges,

tunnels and skyscrapers.

~-more-—-—
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It's tough work.

The lunar landscape, for instance, is made mostly of blast furnace
slag from steel mills to simulate the roughness and light-absorbing
qualities of the moon. Its "crater" are fashioned after those discov-
ered in photographs taken by NASA's camera-carrying Ranger moon probes.

Unlike real lunar craters, those built by earthmen in Texas some-
times collect rain water -- a problem unlikely on the weatherless moon.

The world's largest vacuum chamber -- 120 feet tall -- presented
a different problem. It had to be built like a giant steel football.
Instead of pumping air into it, scientists have to pump air out of it
to simulate the airless vacuum of space.

During a test last year the chamber crinkled under severe pressure
applied by atmosphere outside on a vacuum inside. A reinforced chamber
will be ready for use this fall.

A similar problem was encountered by men building the largest,
most powerful centrifuge ever constructed. Not only does the three-

L
.' . .‘ . . -
man gondola have to withstand an airless environment of space, but 1t

3
must perform while spinning;at 150 miles an hour under forces 30 times
that imposed by normal gravity.

The first l2-foot spherical gondola built for the job failed

during tests in Califormnia. The 6,000-pound gimbal ring, an 18-foot

support which allows the gondola to pivot on two axes, cracked during

similar tests in Maryland.
—-—more~--
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But even these problems are being solved, and the new gondola is
ready for installation at the Manned Spacecraft Center. The facility,
the only centrifuge tapable of exerting 30 Gs on a three-man, airless
spacecraft simulator, will be ready in October.

Eliminating gravity is impossible.

Pilots can fly maneuvers in high-performance aircraft and counter-
act gravity for as long as 30 seconds at a time. Even motorists can
outwit gravity for fractions of seconds by speeding over bumps in the
highway.

But engineers want to give astronauts longer periods of weight-
lessness so spacemen can practice working in space, where there 1is no
noticeable gravity, or on the moon, Where gravity is only one-sixth
that of earth.

So far they've had to settle for weird contraptions with bulky
counterweights on one end and an astronaut on the other, or on cables
which hang from the ceiling to relieve the astronaut of his weight
and provide the illusion ofiwgiéhtlessness.

The impossible is mor¢ challenging.

A
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GEMINI MISSION PROFILE

Following is a profile and sequence of the forthcoming first
manned Gemini space flight: All cdata, times and figures are based
upon a nominal miSsibﬁu=

Launch azimuth: 72°.

Gemini Launch Vehicle seccnd stage separation by use of 100 1b
aft-firing thrusters of Orbit Attitude and Maneuvering System (QOAMS).

Insertion into 87/130 nautical mile orbit.

At end of first orbit, at Ground Elapsed Time 1 hr 33 min.,
over Texas, 85-1b forward firing OAMS thrusters will be fired in an
in-plane retrograde maneuver to achieve an 87/93 nautical mile orbit.
Velocity change: 66 feet per second.

During second orbit, 2 hrs 20 min, over Indian Ocean, north and
south out-of-plane maneuvers will be made using both aft and forward
firing OBAMS thrusters for total velocity changes (out-of—plane) of
14 feet per second,

Near end of third orbiit, 4 hrs, 21 min, 30 sec, 12 minutes before
recrofire and west of Hawaii, aft-firing OAMS thrusters will be fired

—=ore-—--
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for a 93-feet-per-second retrograde maneuver to achieve a 45/85
nautical mile reentry elliptical orbit. Objective: To gain
experience in orbital maneuvering (circularizing from an elliptical
orbit, etc.) in preparation for later rendezvous missions.

Refpofire will occur at 4 hrs, 33 min, 30 sec over Los Angeles,
The spacecraft will reenter and land 60 nautical miles northeast of
Grand Turk Island.

LAUNCH SEQUENCE:

Event Time from Lift-off Altitude, feet
Min:Sec

Lift-off 00:00 69.7
Roll program begins 00:09.92 467.3
Roll program ends 00:20.4 1,903
Pitch program, Rate

No. 1 begins 00:23.04 2,458.2
Maximum dynamic pressure 01:19 42,445
Pitch program, Rate No. 1

ends; Rate No. 2 begins 01:28.32 54,000
Pitch program, Rate No. 2

ends; Rate No. 3 begins 01:59.04 110,000
First stage cut-off 02:35.65 205,718
Pitch program, Rate No. 3

ends 02:42.56 227,348

¥
--mpre--
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Initiate radio guidance

Second stage cut-off

Event

LAUNCH COUNTDOWN :

T

minus one day

minus

minus

minus

minus

minus

minus

minus

minus

minus

minus

minus

minus

420

400

380

330

258

220

190

173

160

145

100

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

75 minutes

Time from Lift-off Altitude, feet
Min:Sec
02:47.5 242,797
05:40.72 530,740

Spacecraft and launch vehicle pre-
launch servicing and checks

Begin countdown
Spacecraft power on
GLV and spacecraft systems check

Spacecraft command checks with
Mission Control Center

Awaken crew
Spacecraft/computer memory loading

Pad clear for GLV ordnance and range
command checks

Begin gensor placement and suiting
of crew

GLV tanks to launch pressure
Ground test of launch program
Crew enters spacecraft

Spacecraft hatch closure. Dismantle
White Room

——nmore--
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T

T

T

minus 35 minutes

minus 30 minutes

minus 20 minutes
minus 6 minutes

minus 3 minutes

minus 0

plus 1.8 seconds

plus 3.8 seconds

plus 4 seconds

Lift-off plus 153

Lift-off plus 198

Lift-off plus 338

Lift-off plus 358

GEMINI 3 SEQUENCE

F-

3 day

seconds

seconds

seconds

seconds

OF EVENTS:

F-2 day and F-1 day

Erector lowering

Activate all spacecraft communication
links

Spacecraft to internal power
GLV-spacecraft final status check

Update GLV launch azimuth and space-
craft computer

Engine start signal

Thrust chamber pressure switch --
calibrated for 77 percent of rated
engine thrust -- is activated, starting

a two-second timer

Spacecraft umbilicals release -- GLV
tiedown bolts fire

Lift-off

Staging

Fairing jettison

SECO - Second stage engine cutoff

Separation maneuver. Confirm orbit.

Start precount

GLV propellant loading and GLV, space-
craft, and pad pyrotechnic readiness

--more--
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T-480
T-420
T-210

T-200

=100

T-150
T-90
T-15

T-0 s

Elaps

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

minutes

seconds

seconds

seconds

econds

ed Time

Hr Min Sec

0o 0O
0o O
00 ©

0 04
2 36
5 41

- Complete propellant loading
Begin terminal countdown
MCC Operations Room fully manned

Begin pad clearance for destruct
initiate connection

Proceed with crew insertion. Begin
suit purge and leak checks.

Spacecraft hatch closure status check
Close spacecraft hatches

Start white room evacuation

Begin erector lowering

Final systems status checks

Range clearance to proceed with launch
GLV on internal power

GLV destruct initiators armed

Start Stage I zngines, spacecraft
upper umpilical release

Li€t-off

Booster engine cutoff (BECO). Start second stage
engine

Second stage engine cutoff

-—more——
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00 06 01
00 06 12
04 32 03
04 33 320
04 34 15
04 40 31
04 40 35
04 45 20
04 47 @6
04 48 45
04 52 00

Spacecraft launch vehicle separation
Orbital insertion

Orbit

Equipment section separation

Retrograde rockets fired

Retrograde pack jettisoned

Beginning:: of blackout (308,000 feet)
.0lg (306,495 feet)., Start reentry roll
End of blackout (137,000 feet)

Drogue parachute deployment (50,000 feet)

Release rendezvous and recovery section and
deploy main parachute (10,600 feet)

Spacecraft landing

Hi#
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HOUSTON, TEXAS —-- Another test of the landing rocket system is
scheduled to take place at Ellington AFB, Friday.

In preparation for a parasail-landing rocket test series at
Fort Hood, Texas, Manned Spacecraft Center engineers are making a
boilerplate drop from a crane to determine the cratering effects of
the landing rockets on soil.

The first landing rocket test was made 1in August, 1964 on a
cement surface. Its main prupose was the evaluation of the inte-
gration of the rockets into the landing system. The second crane
drop test will be on a sod surface to determine soil erosion char-
acteristics of the rockets under vertical descent conditions. En-
gineers must know if there is any chance of the landing gear being
damaged if it should slide into craters or tracks caused by the
landing rockets.

The two rockets, located on the lower equipment bay on the
underside of the boilerplate, generate more than 10,000 pounds of
thrust in their 1.5 second firing time. They slow the spacecraft
from 25 feet per second to seven feet per second.

The landing rockets have also been tested twice with the parasail
in water drops in Galveston Bay in October and December, 1964.

HHHF
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HOUSTON, TEXAS -- A telescope to scan the surface of the sun for
solar flares and warn lunar bound astronauts of their approach will
pe installed at the Manned Spacecraft Center according to space radi-
ation scientists here.

The solar telescope and its instrumentation has already been
produced under contract with the Razdow Laboratories, Newark, N. J.
It consists of a 4-inch lens with a special solar filter.

An invitation for bid on the solar telescope facility was issued
to industry by MSC procurement officials recently. It calls for a
65 ft. tower and an instrumentation building to be located at the
northeast edge of the MSC site.

The MSC telescope is the first of a series of seven such solar
flare detectors which will be erected at manned network tracking
stations around the world.

An 8-foot diameter parabolic dish will also be installed at

MSC and two other sites to measure the radio noise associated with

—-—-more--



Add 1
MSC 65-39

a flare. The solar telescope at the same time will look at the sun's
light in the neutral hydrogen range. By receiving this picture of the
total intensity of the event, scientists hope to be able to determine
the radiation environment in-space..

The space radiation warning network will be tied into the Mission
Control Center. During a lunar voyage, the spacecraft crew can be
warned instantly of dangerous solar events.

If they are in space, they will be able to turn their spacecraft
to place its bulk between them and the solar flare. If they are on
the surface of the moon, they can reenter the lunar excursion module,
which will shield them from radiation.

The other solar telescope sites will be at Hawaii; Carnarvon,
Australia; Canberra, Australia; Guaymas, Mexico; Tananarive, Madagascar;
and Grand Canary Island. Radio telescope sites are located at Houston,
Carnarvon and Grand Canary.

The cost of the space radiation network will be approximately
$2 million. Physicists at the MSC site will begin using the solar
telescope as soon as installation is completed. They will train mon-
itoring crews and begin observations of the sun to gather background
on the behavior of solar flares. However, the solar radiation net-
~ork has been designed as a warning rather than a predicting system.

-
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HOUSTON, TEXAS -- There is a school at the NASA Manned Spacecraft
Center here from which nc one ever graduates and where there is no
summer vacatiocn.

The school house is the Mission Control Center-Houston from which
the nation's manned space flights will be controlled starting in
mid-1965. The massive three-story Control Center houses the communi-
cations, computer and flight control facilities for monitoring and
controlling earth-orbital two—mén Gemini space flights, developmental
earth-orbital three-man Apollo flights and the Apcllo lunar landing
mission set for late in this decade.

School begins when a prospective flight controller joins the
flight operations organization at the Manned Spacecraft Center and
continues throughout his tenure. As booster and spacecraft systems
evolve, flight controllers' knowledge must keep pace with these
systems from a functional standpoint.

--more--
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The first phase in the education of a flight controller is some
140 hours of rather straightforward classrocom instruction and general
orientation in spacecraft and ground support systems and operation of
flight control equipment and consoles.

Included in the classroom work are 30 hours of spaceflight
trajectory instruction by instructors from the Mission Planning and
Analysis Division and instruction in the functions of the world-wide
spaceflight tracking network by the Network Controller staff from
Flight Support Division. In most instances, the instructors are
flight controllers who work the same positions during a mission.

Through on-the-job training, neophyte flight controllers develop
in extensive knowledge of spaceflight operational details which allows
them to make use of spacecraft systems and flight manuals, engineering
drawings, and other highly-detailed documentation. This phase brings
the flight controller student to the second level of training -- to a
sort of scophomore status.

The third level of training -- continuing all the while with
refresher courses in spacecraft systems -- is directed toward
developing in the flight controller the capability for developing and
writing operational handbooks and procedures.

When the flight controller reaches the fourth, or "senior" level
of training, his own initiative is his best teacher, for here he must

——more--—



Add 2
MSC 65-40

be a "self-starter" capable of polishing and improving his knowledge of
the flight operations business to a degree that cannot be learned by
lecture or group briefing. Again, refresher courses covering space-
craft systems, supplemented by visits to spacecraft manufacturers'
plants, keep the flight controller in pace with late developments and
changes in design.

Training does not end with the fourth level self-learning and
classroom work; training, in fact, never ends for the flight controller.
But, instead of getting more instruction and on-the-job training as an
individual, he begins now to become a part of a flight controller team.
He takes part in monitcring actual spaceflight missions and in
realistic computer—-generated mission simulations in which flight crews
also take part.

Astronauts assigned to the flight crew for a specific mission
actively participate in mission simulations by means of spacecraft
simulators in another building at the Manned Spacecraft Center. The
simulators are linked tc the Control Center so that the flight crew's
control actions and the status of spacecraft systems are transmitted
to Control Center console meters and displays in the same way they
would be relayed by telemetry during an actual flight.

--more--
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Simulated systems malfunctions and other abnormalities can alsoc be
injected into the training, both for crew training purposes and for
flight controller training.

The mission simulation business is a profession in itself.
Simulation specialists first prepare a computer program for a specific
mission which, when recorded on computer tapes, produces realistic
responses in flight control equipment in the Control Center and in
tracking stations located around the belt of the earth covered by
orbital space flights. In addition to the straightforward computer
programs representing nominal or ideal flight conditions and perform-
ance, the simulation specialists act as "devil's advocates" by writing
simulation scripts that provide for introducing the abnormal into the
simulation of a flight.

Special conscles allow simulation specialists to inject indications
of systems failures, loss of communications and other malfunctions
into control room flight displays and flight controller consoles -- a
purposeful harrassment intended to develop a keen sense of judgment
that could mean the difference between a successful and an unsuccess-
ful future real mission. "Never give a flight controller an even
preak,” is the motto voiced by the mission simulation group.

--more--
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Another device used for flight controller training is the Simulated
Remote Site -- an exact duplicate of the Flight controller consoles
located in the worldwide Manned Spaceflight Network stations. Two
simulated remote sites are located on the second floor of the Mission
Control Center-Houston. Network station flight controllers receive
training in a realistic setting without having to travel half-way
around the world to their station until just before the actual mission.

Each team of remote site flight controllers waits its turn to man
the simulated remote sites as the imaginary spacecraft and flight crew
approach the range of radar and voice communications coverage of its

tation. Thus, the two simulated remote sites may in the same flight
“simulation play the role of network stations at Guaymas, Mexico or
Carnarvon, Australia.

Not only are simulation tapes used to generate displays for flight
controller training, but data recorded from previous flights is played
back through the Control Center's computer eguipment and displays for
critiques of the missions -- sort of like watching re-runs on
television.

A visitor putting on a headset and listening to the conversations
on various communications loops in the Mission Control Center would

--more—-
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hear regional inflections ranging from crisp British and Tidewater
Virginia accents to soft southern drawls and "standard American"
mid-West accents.

But regardless of the backgrounds of the flight controllers, their
judgment and technical knowledge are essential to the success of a
spaceflight mission and to the safety of the astronauts aboard. Such
judgment and knowledge is not gained by accident. It is the result of
living a career as a flight controller, and a continuous process of
learning performance and technical details of new boosters and new
spacecraft from conception to flight status.
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HOUSTON, TEXAS —- Dr. Walter €. Randall, Chairman of the De-
partment of Physiolcogy, Loyola University, Chicago, will be the
guest speaker March 13 at the next Distinguished Lecture Series
sponsored by the Gulf Coast Science Foundation.

His presentation will include a discussion of diseases of the
nervous system and heart, and will be presented at the NASA Manned
Spacecraft Center at 8 p.m.

A recognized medical authority, Dr. Randall has published more
than 150 technical papers over the past 26 years relating to the
diagnosis and treatment of disorder of the heart and nervous system.

He is a Fellow of the American Association for the Advancement
of Science; chairman of a scientific section of the American Physi-
ological Society; past president of the Illinois Section of the
Society of Experimental Biology and Medicine; and now holds member-
ship in several other scientific societies.

He was awarded a Doctorate in Physiology from Purdue; a Masterxr
of Science in Physiology from the same school, and a bachelor's degree
from Taylor University, Upland, Indiana.

—-—more-—-—
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The Saturday evening program is the third of four lectures
sponsored by the science foundation. The final program will be
held in April at the Clear Creek High School Auditorium.

Purpose of the series is to stimulate interest in the fields
of science among the students, teachers and adults of this area.

A
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HOUSTON, TEXAS -- Landings on the rugged and unknown surface of
the moon are being made here daily by Manned Spacecraft Center engineers.

Although two astronauts are not scheduled to make that landing
until later in the decade, the lunar surfaces at MSC are simulated by
computer. Scale models and animated drawings of the lunar excursion
module are used to study stability and impact problems which could
occur on a lunar landing.

Two parallel studies are being run by Structures and Mechanics
Division engineers to cover a variety of landing conditions. Another
study by Advanced Spacecraft Technology Division has been completed.

Dave Brown, an engineer in Landing Technology Branch is con-
ducting one study which uses a computer to draw three dimensional ani-
mated pictures of a LEM landing on the lunar surface.

The description of the surface on which the LEM landing will
take place is reduced to mathematical terms. The same process is
followed for the LEM, its descent velocity and the physical properties
of its landing gear and engine skirt. This information is given to
personnel of the Computation and Analysis Division to program into a

~omputer.
—--more-—-
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"There are a million possibilities for lunar landing conditions,”
Brown said, "our problems stay within the landing criteria that has been
established for the first lunar landings."

Using the mathematical data, the computer draws a three dimen-
sional image on a video screen every one thousandth of a second. A
high speed 35 mm motion picture camera captures the action. The engi-
neers can then review the hypothetical landing in slow motion.

"Using an animated image allows us to see many things we could
never figure out from just loocking at computer data," Brown said.

On some landings, the LEM tips over.

"on a bad landing, we can see the conditions and speeds which
ause the LEM to become unstable," Brown said, "then we must determine
if the landing gear can be modified to make the landing safe, or if
these types of landings should be avoided.

While Brown is evaluating landings by computer, his colleague,
Frank Stafford, uses a one sixth scale model of LEM landing gear to
make actual drops.

Using a large heavy-duty platform which can be adjusted to rep-
resent different slopes, Stafford drops the model from several feet
to test the ability of the crushable honeycomb shock absorbers to
stakilize the wvehicle.

--more—-—
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Impact data, gross stability, acceleration, and strcocke of the
landing gear are recorded as the 60 1lb. model lands on the masonite
takle top.

The table landings do not provide the rugged terrain and crater
holes which can be duplicated by the computer. However, the actual
drop verifies the data developed in the computer program.

Before the LEM has made its first test flight, animated drawings
and scale models are being flown by MSC engineers to lay down the ground

rules for a safe landing on the surface of the moon.
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HOUSTON, TEXAS -~ If Project Mercury is any indication, the odds
are 50-50 that weather could delay the launching of America's first
two-manned Gemini spacecraft late this month.

Half of the six manned Mercury flights were postponed because of
bad weather: Astronaut Alan B. ghepard, Jr.'s flight was held up once
for weather in the Atlantic recovery area; Virgil I. Grissom's flight
was halted once because of clouds over Cape Kennedy, and John H.

.enn, Jr.'s orbital flight was delayed four times because of weather.

Grissom, who made his suborbital, 15-minute space flight on
July 21, 1961, is command pilot for the first Gemini flight of as
many as three orbits. With him will be fellow NASA astronaut, Naval
Lt. Cmdr. John W. Young.

Weather plays a large role in the National Aeronautics and Space
Administration's manned space programs, Gemini and Apollo. One of
the last things an astronaut does before a flight is attend a weather
briefing, usually at the launch pad just an hour or so before the mission.

And the job of providing up-to-the-minute weather data from all over
the world for NASA's manned space operations is accomplished by a group

--more---
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of 17 men from the Spaceflight Meteorology Group, a unit of the National
Weather Satellite Center of the U.S. Weather Bureau.

Four of these men are stationed here at the NASA Manned Spacecraft
Center; two are at Cape Kennedy; six are in Miami, Fla., and five are
at the Group's headquarters in Suitland, Md., six miles from the na-
tion's capitol.

But 17 men can't forecast the world's weather without help. They
get information from other weathermen in North and South America,
Europe, Russia, China and other countries around the globe -- members
of the World Meteorclogical Organization. They also get data from Air
“orce and Navy airborne and shipboard weathermen.

And just before and during manned space flights, additional ef-
forts are made by countries along the flight path, like Australia,
which funnel detailed information to the group -- information not
normally sent in the four daily international weather reports.

Information also comes in from weather satellites, like Tires 9,
NASA's high-orbiting camera carrier, identifying large storms and
frontal areas in such isolated places as the Indian, Atlantic and
South Pacific Oceans.

The chances of finding good weather all over the world at any one
time are "minute," according to Kenneth M. Nagler, the Weather Bureau's
“ead of the Spaceflight Meteorology Group. '"There's always bound to

be bad weather at certain portions of the track," he says.

—--more-—-—
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Glenn, for instance, flew over vast dust storms in Africa;

M. Scott Carpenter's three-orbit trip took him over some of the
worst winter storms in the Southern Hemisphere; Walter M. Schirra,
Jr.'s six orbits covered about seven severe tropical storms, in-
cluding Hurricane Daisy.

Weather beneath the 22 orbits of L. Gordon Cooper, Jr., was
mostly good. Cooper's spacecraft landed in the Pacific Ocean after
piercing several layers of clouds, and the astronaut was retrieved
five-foot seas -- an acceptable recovery condition if not the most
desireable.

Nagler says some months are better than others for world-wide
weather. February, he says, 1s the worst weather month of the year.

March is nearly as bad.
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HOUSTON, TEXAS -- A team of flight controllers girdling the earth
provides the human link between the ground and space-borne crew during
a Gemini mission.

These controllers, and their counterparts and the Flight Director
who will be stationed at Mission Control Center, Cape Kennedy, Florida,
for the GT-3 mission, are charged with analyzing a vast quantity of data
- a second-by-second basis in order to advise the pilots on a continuing
basis regarding mission performance. They stand ready to assist the
pilots in any eventuality.

The controllers spend hundreds of hours in preparation for a par-
ticular mission, as does the flight crew. Pre-mission work includes
development of a detailed flight plan, flight simulations, and estab-
lishment of mission rules. ,

Heading GT-3 overall operations is Christopher Columbus Kraft, Jr.,
Manned Spacecraft Center’'s Assistant Director for Flight Operations.

For this mission, he serves both as the Mission Director and Flight
Director. Kraft served as Flight Director on all the Project Mercury
migsions. |

--more--
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Kraft, 41, was born in Phoebus, Virginia. He was graduated from
Virginia Polytechnic Institute with a bachelor of science degree in
aeronautical engineering and has been with the National Aeronautics
and Space Administration and its predecessor, the National Advisory
committee for Aeronautics, since January 1945. He started his govern-—
ment service at NACA's Langley Research Center.

As Mission Director for GT-3, Kraft is responsible for overall
conduct of the mission. He is supported during the mission periocd by
Department of Defense, contractor, and other NASA personnel in addition

the flight controllers and two doctors from the Royal Australian Air
Force. 1In this role he conducts a mission readiness review several days
prior to the launch. After receiving reports from key personnel on the
status of the crew, the spacecraft and launch vehicle systems, the Man-
ned Space Flight Network, and the weather, he must make a Go/No Go
decision. If he decides the mission is Go, he then sets the date and
time of the launch.

Heading Department of Defense support for this mission are AiLr
Force Lt. Gen. Leighton I. Davis, Manager of the National Range Divi-
sion and DOD Manager for Manned Flight Support Operations: and Air
Force Maj. Gen. Vincent G. Huston, Commander of the Air Force Eastern

--more--
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Test Range. DOD support embraces launch services at the Cape, remoté
tracking facilities, and spacecraft recovery forces.

Other members of Kraft's command staff include Ernest Amman, 47,
U.S. Weather representative who kéeps Kraft advised of weather condi-
tions in the Cape area as well as the various landing areas, and a NASA
Assistant Information Director for Mission Commentary. The Manned
Spacecraft Center Public Affairs Officer, Paul Haney, 36, serves in
the latter capacity. He is responsible for relaying to news media
representatives all vital information concerning the flight.

As Flight Director, Kraft is responsible for detailed control of
the mission. 1In this capacity, he is also responsible for the imple-
mentation of mission objectives and for making decisions which might
change the flight plan and mission rules on an as-necessary basis.

A 3l-year-old native of Toledo, Ohio, Eugene F. Kranz, will
serve as Assistant Flight Director during the GT-3 mission., He was
graduated from St. Louis University with a bachelér of science degree
in aergnautical engineering and has been with NASA since October 1960.
During the flight he will assist Kraft in the detailed control of the
mission and will assume full responsibility during the absence of the
Flight Director.

-—more-—--— *
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Manfred von Ehrenfried and Lawrence L. Armstrong will serve at
Mission Control Center as Operations and Procedures Officers for the
mission. von Ehrenfried, 29, was born in Dayton, Ohio, and was grad-
uated from the University of Richmond with a bachelor of science degree
in physics. He has been with NASA since July 1961. Armstrong, 26, is
a native of Pocatello, Idaho, and has been witﬁ NASA since August 1962,
The Operations and Procedures Officers are responsible to the Flight
Director for detailed implementation of the MCC/GOSS (ground operational
support systems); implementation of remote site flight controller sched-
uling and operation, flight controller communication network discipline,
and monitoring all mission. control teletype traffic.

There are three Network Controllers assigned to the mission. All
three are Air Force captains, assigned to the Air Force Systems Command.
They are R. B. Sheridan, 32, a native of Detroit, Michigan; A. Piske,
31, a native of Metairie, Louisiana; and W. E. Arellano, 35, a native
of Fort Collins, Colorado. Sheridan was graduated from the U. S, Mili-
tary Academy and Piske from the U.S. Naval Academy. Both received a
master of science degree in astronautical engineering from the Air
Force Institute of Technology at Wright-Patterson Air Force Base, Ohio.

--more--
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Arellano attended Rollins College at Orlando, Florida. They are re-
sponsible to the Flight Director during the mission for the capability
of the instrumentation network required to support the flight. Their
specific duties include advising the Flight Director of network status,
issuing network instrumentation changes and instructions, and taking
appropriate actions to insure the network is capable of providing the
support required for the mission.

Flight Dynamics Officers for the GT-3 mission are Clifford E.
Charlesworth, Jr. and Glynn S. Lunney. Charlesworth, 33, a native of
Redwing, Minnesota, was graduated from Mississippi College, Clinton,

. .ssissippi, with a bachelor of science degree in physics. He joined
NASA in September 1961. Lunney, 28, was born in Old Forge, Pennsylvania,
and received a bachelor of science degree from the University of
Scranton. He has been with NACA and NASA since August 1955, starting
his service at the Lewis Flight Propulsion Laboratory in Cleveland,

Ohio. The Flight Dynamics Officers are responsible to the Flight Di-
rector for monitoring the powered flight phase of the mission, orbital
events, and trajectories from the standpoint of mission success. They
also transmit-radio frequency commands to the spacecraft and launch
vehicle, monitor reentry trajectories and update landing point estimates.

--more--
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The Guidance and Navigation System Engineers for the mission are
Arnold D. Aldrich and Gerald D. Griffin. Aldrich, 28, was born in
Arlington, Massachusetts, and received a bachelor of science degree
in electrical engineering from Northeastern University at Boston. He
joined NASA in July 1959. Griffin, 30, is a native of Athens, Texas.
He was graduated from Texas A&M with a bachelor of science degree in
aeronautical engineering, and joined NASA in June 1964. The Guidance
and Navigation Systems Engineers are responsible to the Flight Director
for detecting slow-rate deviations in the first stage of the launch
vehicle and verification of the performance of the radio guidance sys-
tem; detecting any launch vehicle second stage radio guidance system
malfunctions; and making recommendations to the Flight Directof as to
whether a switchover to the secondary guidance system should be made,
depending on the nature of any malfunction noted.

Retrofire Controllers for the GT-3 mission will be John S. Llewellyn,
Jr. and Jerry C. Bostwick. Llwellyn, 33, is a native of Newport News,
virginia, and received a bachelor of science degree in physics from
Randolph-Macon at Ashland, Virginia. He has been with NACA and NASA
since June 1957 at which time he started at Langley Research Center.
Bostwick, 25, was born in Golden, Mississippi, and was graduated from
Mississippi State College with a bachelor of science degree in civil

~--more--
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engineering. He joined NASA in January 1962. The Retrofire Controllers
are responsible to the Flight Director for determination and transmis-
sion of retrofire times, either in the event of an abort, a contin-
gency landing situation, a landing at the end of an orbit, or the
landing at the end of the nominal mission. Their responsibilities in-
clude a constant check on retrofire parameters and landing point esti-
mates. They also maintain current data for updating the onboard com-
puter for orbital navigation and reentry guidance and consult with the
Flight Director, other flight controllers and the astronauts concern-
ing reentry planning. They receive frequent reports as to weather

mditions in planned landing areas and in the event weather conditions
in those areas should become not acceptable, coordinate with the Flight
Director and recovery personnel in making required changes. One of
their prime responsibilities is insuring that the correct information
as to retrofire time has been received and acknowledged by the flight
crew,

Switchover Monitors for GT-3 will be Charlie B. Parker and Thomas

F. Carter, Jr. Parker, 30, is a native of Concord, Texas, and was
graduated from Lamar State College with a bachelor of science degree
in electrical engineering. Carter, 26, is a native of Quitman, Mis-
sissippi, and was graduated from Mississippi State College with a
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degree in civil engineering. The switchover monitors are responsible
to the Flight Director for informing him of any apparent malfunctions
and making recommendations concerning switching over from the primary
radio guidance system to the secondary inertial guidance system.

The Electrical, Environmental, and Communications System Engineers
for GT-3 will be Richard D. Glover, John W. Aaron and Larry Bell.
Glover, 30, was born in Chicago, Illinois, and received a bachelor
of science degree in electrical engineering from the University of
Texas and a master of science degree in electrical engineering from
Stanford University. He has been with NASA since November 1963.
Aaron, 22, is a native of Wellington, Texas. He was graduated from
Southwestern State College, Weatherford, Oklahoma, with a bachelor
of science degree in physics and has been with NASA since June 1964.
Bell, 23, was born in Texas City, Texas, and was graduated from Lamar
State College with a bachelor of science degree. He has been with
NASA since February 1965. The EECOM Engineers monitor various ac-
tivities in order to stay abreast of the spacecraft status and to
correlate MCC display readouts with those appearing in the spacecraft.
Significant readout discrepancies will be resolved with the MCC Telem-
etry supervisor. They are responsible to the Flight Director for all

information concerning the spacecraft systems.
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The Booster Systems Engineer for this mission will be William E.
Platt, 29, a native of Wink, Texas. He was graduated from Southwestern
Louisiana Institute with a bachelor of science degree in mechanical
engineering. He is responsible to the Flight Director and Flight
Dynamics Officer for all booster systems deg;adations obsérved and is
responsible for monitoring booster sequential, electrical, hydraulic,
propulsion, and malfunction detection system displays.

The Spacecraft Communicator for this flight will be Astronaut
L. Gordon Cooper, Jr., 38, who was born in Shawnee, Oklahoma. Cooper
iade the final flight in the Mercury program - 22 orbits in his
"Faith 7" spacecraft. As spacecraft communicator he is responsible
to the Flight Director for voice contact with the flight crew in con-
nection with details concerning the mission flight plan,.flight pro-
cedures, mission rules, and the spacecraft systems.

Another astronaut, Eugene A. Cernan, 3l-year-old native of
Chicago, Illinois, will serve as Booster Tank Monitor for}GT—3. In
this position, he is responsible for monitoring and operating launch
vehicle propellant tank pressure displays. He will advise the flight
crew and the Flight Director of all tank pressure degradations observed
and will recommend an abort by means of the spacecraft abort light

and/or voice radio if a tank pressure structural problem is indicated.

-=Nox e—-—
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Flight Surgeons in MCC for the flight will be Charles A. Berry,
Chief of Center Medical Programs for Manned Spacecraft Center, and
Air Force Maj. J. R. Wamsley. Berry, 41, is a native of Rogers,
Arkansas. He received a bachelor of arts degree from the University
of California in 1945 and his MD degree from that same university in
1947. He was graduated from the Harvard School of Public Health in
1955 with a master of Public Health degree. He has been with NASA
since June 1963. The flight surgeons are responsible to the Flight
Director for advising him of astronaut status during the mission as
pertains to blood pressure, pulse rates, respiratory rates, and
z:lectrocardiograms. They will alsc advise the Flight Director of
any obvious physical abnormalities noted.

The NASA Recovery Coordinator, located at MCC, will be Robert F.
Thompson. Thompson, 39, is a native of Bluefield, Virginia, and re-
ceived a bachelor of science degree in aeronautical engineering from
Virginia Polytechnic Institute. He joined NACA/NASA in March 1947 at
Langley Research Center. He is responsible to the Flight Director
for coordination of all recovery activities and is physically stationed
at MCC in thé Recovery Room, located adjacent to the Operations Room.
Others assisting in this phase of the operation include an assistant
NASA Recovery Coordinator, a senior Department of Defense Representa-

2ive, and the Department of Defense Operational Control Staff.
——more=~-
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Due to the fact that future Gemini missions will be of longer
duration, there is a continuing requirement for training personnel
for the various flight controller positions. While the GT-3 flight
is in progress a complete team of flight controllers will be monitoring
the flight from the Mission Control Center at Houston, Texas, in ad-
dition to the flight controllers on duty in MCC at Cape Kennedy. Key
personnel on this team will be: J. D. Hodge, Flight Director; J. W.
Roadh, Assistant Flight Director; J. H. Temple, Operations and Pro-
cedures Officer; Dr. D. O. Coons, Flight Surgeon; Astronaut Roger B.
Chaffee, Spacecraft Communicator; D. T. Lockard, Guidance and Navi-
gation Engineer; T. R. Loe, Electrical, Environmental and Communica-
tions Systems Engineer; Astronaut C. C. Williams, Jr., Tank Monitor;
S. M. Present, Booster Monitor; K. W. Russell and W, E. Fenner, Guid-
ance Officers; D. V. Massaro, Retrofire Officer; and Air Force Maj.
H. E. Nichols, Network Controller.

The flight controller at remote sites will perform duties during
the simulations and the flight as command communicators, systems en-
gineers, flight surgeons and astronaut simulators. The astronaut
simulators will only be used during network simulations and will pro-
vide information to the command communicators at their particular

site similar to that they will receive from the astronauts during the

dactual mission.
—-—more—-—
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Following is a list of remote sites which will be manned for
GT-3, the positions, the personnel who will man those positions and
the organization to which they are assigned:

Canary Island: Command Communicators - A. J. Roy, Jr., Flight
Control Division, MSC; and A, S. Davis, Philco. Systems Englineers -
Gary E. Coen, Flight Control Division, MSC; and A..W. Barker, Philco.
Astronaut Simulator - J. E. Saultz, Flight Control Division, MSC.
Flight Surgeons -~ Navy Captain E. L. Beckman and Army Lieutenant
Colonel R. H. Shamburek.

Carnarvon, Australia: Command Communicators - D, S. Hunter and
J. P. Vick; Systems Engineers - T. A. white and W. M. Merritt; and
Astronaut Simulator - B. H. Walton, all assigned to Flight Control
Division, MSC. Flight Surgeons - Air Force Maj. R. A. Pollard, MSC:
and Wing Commander A. J. Bishop and Squadron Leader Dr. Murray Alston,
both of the Royal Australian Air Force. Astronaut Charles Conrad, Jr.
will be an observer at Carnarvon.

Kauai, Hawaii: Command Communicators - J. L. Tomberlin and P. L.
Ealick, both assigned to Flight Control Division, MSC. System Engi-
neers - J. f. Moser and C. A. Linﬁ, both Philco employees. Astronaut
Simulator - J. R. Fucci, Philco. Flight surgecons - Dr. D. E. Catterson,
MSC, and Air Force Lieutenant Colonel H. R. Unger. Astronaut Neil

Armstrong will be an observer.
—-moxr e--
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Corpﬁs Christi, Texas:r Command Communicators -- K. K. Kundel,
Flight Oéerations Division, MSC; and R. F. Robertson, Philco. §8ys-
tems Engineers - D. L. Klingbeil, Philco; and G. M. Bliss, Flight
Operations Division, MSC. Astronaut Simulator - W. E. Emerson, Philco.
Flight Surgeons - Air Force Major R. M. Chubb and Navy Lieutenant
G. A. Humbert. g |

Guaymas, Mexico: Command Communicators - C. R, Lewis and G. B.
Scott; and Systems Engineers - G, F. Muse and H. B. Stephenson, all
of Flight Control Division, MSC. Astronaut Simulator - E. L. Dunbar,
~hilco. Flight Surgeons -~ Air Force Major R. R. Burwell and Army
Major J. E. Hertzog.

ROSE KNOT VICTOR Tracking Ship (East of Hawaii): Command Com-—
municat&rs - E. I. Fendell and L. E. Mercier, both of Flight Opera-
tions Division, MSC. Systems Engineers - H, Smith, Philco; and J.
Fuller, Flight Operations Division, MSC. Astronaut Simulator -

H. V. Berlin, Ph;lco. Flight Surgeons - Dr. G. F. Kelly, MSC;;and
Air Force Major D. E. Graveline.

COASTAL SENTRY QUEBEC Tracking Ship (Indian Ocean): Command
Communicators - W. D. Garvin and H. E. Porter; System&Engineers -

J. E. Walsh and F. E. Claunch; and Astronaut Simulator - H. R. Perkins,

--mor e~-
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all of Philco. Flight Surgeons « Dr., C. A. Jernigan, MSC; and Air
Force Major G. D, Young, Jr.

Also assisting the Flight Director in the conduct of the mission
is a Mission Control Center support group. This group performs a
number of functions which include necessary operations to provide
information concerning telemetry, etc.

The telemetry room is shared jointly by the Air Force Eastern
Test Range and NASA. The equipment used in the Gemini program in-
clude a Pulse Command Modulation Syst%m_in addition to other telem-
2try equipment. |

Two digital command systems and a tone command are housed in
the command room. Command signals are transmitted by land lines to
the command destruct building at Cape Kennedy where 10 kilowatt com-
mand transmitters and antennas are located.

In the air-to-ground equipment room, a received and communi-
cations console allows simultaneous conversations with astronauts
on the high-frequency and ultra-high frequency radio lengths. Direct
air-to~ground communications between Mission Control Center and the
astronauts in the Gemini spacecraft are possible through the facil-
ities of the world-wide tracking network.

. ——more--
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The data select room is a focal point of the launch monitor sub-
system which drives the flight dynamics officer's plotboard and dis-
plays. In addition, raw radar data is received from the range track-
ing network converted to teletype format and transmitted to Goddard
Space Flight Center for orbital computation.

In addition to these areas at MCC, other facilities there which
provide necessary support réquirements are a network room, a data
analysis and flight control briefing'room, and communications center.

A Gemini simulator is also located in MCC. The crew station in
-his facility is identical to the spacecraft in which the astronauts
make the flight and provides a capability for simulating all phases
of a mission with the exception of liftoff and reentry g-forces and
weightlessness., This training facility is controlled from a three-
man instructor console and a two-man telemetry monitor console., 1In
addition to providing flight crew training it is used extensively

during network simulations.
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HUnter 3-4231 MSC 65-45
March 31, 1965

HOUSTON, TEXAS -- Dr. Lewis F. Hatch, Graduate Professor of
Chemistry at the University of Texas, will be the guest speaker
Arpil 3 at the final presentation of the Distinguished Lecture
Series sponsored by the Gulf Coast Science Foundation.

His lecture is entitled "The Petrochemical Industry." It will
be given at the Clear Creek High School at 8 p.m., Saturday evening.

A specialist in the petrochemicals fields, Dr. Hatch has spent
several years in the Middle East as a consultant to the chemical and
petroleum fields. He is the author of over 100 technical articles,
has ten patents and has authored or co-authored seven books.

Recently he presented a paper in Teheran, Iran at the United
Nations Conference on Petrochemical Industries for Developing Countries.

Dr. Hatch was awarded a Doctorate in Chemistry from Purdue
University; and a bachelor's degree from the State College of Washington
{(now Washington State University).

Purpose of the lecture series is to stimulate interest in the
fields of science among the students, teachers and adults of this area.

Siniais
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HUnter 3-4231 MSC 65-46
March 31, 1965

Houston

HOUSTON, TEXAS —-- Engineering courses and research opportunities
in space science fields will be offered to fifteen college professors
from throughout the nation under a Summer Faculty Fellowship Program
this summer. The program will be conducted jointly by the National
Aeronautics and Space Administration, the University of Houston and
Texas A&M University.

Scheduled to run from June 14 through August 20, the project
will be directed by Astronaut M. Scott Carpenter, executive assist-
ant to the director of the NASA Manned Spacecraft Center, and Dr.

C. J. Huang, chairman of the department of chemical engineering at
the University of Houston. Serving as a member of the project's
advisory committee is Dr. A. E. Cronk, chairman of the department
of aeronautical engineering at Texas A&M University.

Astronaut Carpenter is responsible for appointing the fellow-
ships and for selecting their research assignments during the pro-
gram.

Professors taking part in the Summer Fellowship Program will
gain actual research and development experience by spending 30 hours

——more=—--—
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each week attending lectpres at the UniQersity‘Bf Houston by pro-
fessors from U of H and from Texas AéM Uﬂiversity. Aaéitional
lecturers will come from the Manned Spacecraft Center, the American
Society of Engineering Educators, other universities and from industry.

Among the research and development fields at the Manned Space-
craft Center are spacecraft technology, space environment, crew sys-
tems and systems evaluation and development.

Following a survey of faculty fellows, the University of Houston
and Texas A&M University will each conduct three courses of the fol-
lowing six: electrical engineering aspects of manned spacecraft de-
sign, space environment and materials, rocket flight dyanmics, funda-
mental concepts in aerodynamic heating, continuum mechanics and
aerospace structural mechanics.

One of six summer programs toc be carried out simultaneously
throughout the nation, the project is being financed under a $60,000
contract from NASA to the University of Houston for providing to
engineering professors knowleége and experience in the fields of space
technology which will be of benefit to their colleges.

Similar programs will be jointly provided by NASA Ames Research
Center and Stanford University; NASA Lewis Research Center and Case
Institute of Technolcogy; NASA Langley Research Center and the Univer—
sity of Virginia, William and Mary College and Virginia Polytechnic
Institute; NASA Marshall Space Flight Center, Auburn University and
the University of Alabama and the NASA Goddard Space Flight Center and

University of Maryland and Catholic University.

HHHF
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HUnter 3-4231 MSC 65-47
April 6, 1965

HOUSTON, TEXAS -~ Five mid- and southwestern states will send a
total of 17 gifted high school students to the NASA Manned Spacecraft
Center April 15 and 16 to participate in the regional finals of a
science congress which will be hosted by the space agency.

The students were chosen from hundreds who participated in a
nationwide Youth Science Congress éponsored by the National Science
m-achers Association (NSTA) and the National Aeronautics and Space
Administration.

Nine of the participants come from Texas; Kansas is.next with
fiQe, and Colorado, Nebraska, and Oklahoma each are sending one.

One of the Texas group, two come from Houston; two from Longview;
two from Pampa; two from San Antonio, and one comes from Austin.

Texas finalists are Edward Osborne, 8110 Lawler Street, Houston:
William A. Voelkle, 735 Eubanks Street, Houston; Donnis D. Koons,
Route 2, Longview; Jame Smith, 144 Houston Street, Longivew; Avril
Doucette, 2424 Mary Ellen Avenue, Pampa; Cynthia Plaster, 1010 Charles
Street, Pampa; Mary A. Geyne, 727 East Hildebrand Avenue, San Antonio;
Flizabeth Switzer, 530 Wheaton Road, San Antonio; and Arthur Frankel,
1110 Gaston Avenue, Austin.

~=~MOYe=-—
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Regional finalists from Kansas include Sarah Hall, 2121 Browning
Avenue, and Robert Weltsch, 714 Poyntz Street, both of Manhatten:;
James Haug, Route 2, Seneca; Margaret MacDougall, 5315 West 79th Terrace,
Shawnee Mission; and Edward Aten, 7109 Hardy Street, Overland Park.

Others are Robert Vadnal, 930 Box Elder Awvenue, Pueblo, Colorado;
Margaret Wilkie, Marsland, Nebraska; and Paul Patten, 823% West Apache
Street, Purcell, Oklahoma.

While at the Center, the students will present their scientific
papers to a panel of judges who will select three regional winners.
The winners will advance to a natibnal competition to be held at NASA
"e2adquarters, Washington, D. C., in May.

In addition to the professional meetings at which they will be
reading their own research reports, the science-talented students will
visit with NASA engineering personnel in the MSC laboratories, and
will tour the Houston area.

Two luncheons are scheduled. An astronaut will be the principal
speaker at one, and a member of the aerospace industry will speak at
the other. Climax of the two days of meetings will come at an awards
dinner at which time the winners will be announced.

The winners' research papers covered the scientific fields of
botany, earth and space, chemistry, and bilology.

——more=—=-
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This is the second year NSTA sponsored congresses. They were
initiated in order that senior high school students may more thoroughly
understand professional requirements in the fields of science and
technology. The program consists of eight regional events ﬁith the
winners moving to a national competition. -

NSTA coordinator for the region is Mrs. Elaine Ledbetter, head
of the science department at Pampa Senior High School, Pampa, Texas.
The program is under the direction of Eugene E. Horton, MSC's Chief
of Educational Programs and Services.

HH



FOR Release 2:00 CST, April 9, 1965 jointly with NASA Hgs.
MIT GETS NEW CONTRACT FOR APOLLO GUIDANCE, NAVIGATION SYSTEM

The National Aeronautics and Space Administration awarded a
separate contact today to the Massachusetts Institute of Technology,
Cambridge, Massachusetts for continued direction of overall design
of the Apollo guidance and navigation systems.

The cost reimbursement contract, with no fee, will cover
further work on guidance and navigation of the Apolloc command
and lunar excursion modules. MIT was selected in August 1961 to
design the system. The new contract runs from March 1 through
November 30, 1965 and totals $15,529,000, including $1.4 million
for supporting research activities to maintain an advanced tech-
nology in the guidance and navigation fields.

MIT is an associate contractor in the Apollo guidance and
navigation systems program. AC Spark Plug, Division of General
Motors, Corp., Milwaukee, Wis., is prime contractor to NASA to
build the system. Kollsman Instrument Corp., Elmhurst, N. Y.,
and Raytheon Co.'s Missile and Space Division, Lexington, Mass.
have subcontracts with AC to build prototypes, test articles, and

flight hardware.
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.*w Waghington, April 9 -- Control of manned flight missions
from the new Mission Control Center at the Manned Spacecraft
Centerlin Houston will begin with the forthcoming Gemini Titan 4
flight.

Dr. Geocrge E. Mueller, NASA Associate Administrator for
Manned Space Flight, announced‘the change of primary flight
control from the Mission Control Center at Cape Kennedy to the
Mission Contrcl Center of Houston.

The GT-4 fligat is scheduled for the third quarter of this
vear.

Dr. Mueller said Christopher C. Kraft will serve as mission

]

,‘) director for the four-day orbital mission. He was mission and
flight director for GT-3, a successful 3-orbit mission completed

.March 23.

. "

The Houston Mission Control Center will be operated on a
three shift basis with an approximate two-hour overlap between

the shifts to insure smooth transition.

‘Kraft will also serve as one of{thé three flight directors,
the other two being John Hodge and Gene Kranz. Because of his

i dual role, Kraft will divide his time before launch between Cape

' Kennedy and the Control Center at Manned,Spaceéfaftﬁcégﬁéf'V,He

¥

‘Will return to Houston on the afternqoﬁ prior to_iaun¢h;and;conﬁrol

the final hours of the countdown fiom;MSCQ<
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’*3 During the launch phase of the count the Cape Kennedy
| Control Center will provide backup in trajectory and launch
vehicle.telemetry areas. NASA's Goddard Computer Center will
follow control of the flight on a backup basis and will provide
information directly to Cape Kennedy during the launch phase.
Mueller said he was very pleased with perfromance from the
Houston Control Center during the GT-3 mission. The Houston
Center served as backub to Cape Kennedy for this flight.
Mueller said tﬁere are no major problems remaining in the
transition from Cape Kennedy control. The last remaining major
task involves linking the mission simulator at Cape Kenneay and
{the Houston Control Center. This will permit the crew to fly

'hsimulated missions at Cape Kennedy while being controlled from

 Houston - as would be done in a normal flight situation.
The Mission Control Center-Hous;én has four major functional
'systems —— Display and Control; Cémmupicétions; Simulations,
,fﬁCheckoutignd'Training_(SCATS); and'theﬁRegllT;me‘Computer COmplex-
“(RTCC) . “ | | o
The MCC-H provides ceﬁtralized éontrol of ﬁanned spaceflight

brograms - including'full mission cOntroIéfrém launch through

Technical management: is provided in areas of vehicle
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In addition to 384 high-resolution TV monitors in 140

control conscles, the center features an expanse of rear
projection screens on which are flashed TV images, maps,
trajectories and other information vi£a1vto mission controllers.
The screens are 10 feet high and total 60 feet in width.
Ringing the top of the lérqe~screen displays and the
operating consoles are coméuter—driven time and data displays
sérving to report instantly the status of astronauts, spacecraft

and supporting operations to the mission/flight directoi.

Most of the information to be displayed will reach the Mission

fControl Center over land lines,

AR R
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April 9, 1965

FHoustonNn

ml, Texas

HOUSTON, TEXAS -- Works of art done by Manned Spacecraft
Center employees will be on exhibit at the Center Auditorium
on April 11 and 18 from 1 to 5 p.m.

The art show is being held in conjunction with the regular
Sunday Open House, in which exhibits and motion pictures on the
manned spaceflight program are presented to the public.

Four categories of original art will be on display. They
include oil paintings, water colors, prints, and ceramics.

#H#
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EDITORS NOTE

The first full scale test of the parasail-landing rocket
developmental system at Fort Hood, Texas is scheduled to take
place Wednesday, April 21. If you wish to have a representative
at this test, please submit his or her name to the Public Affairs
Office. An indication of press interest is necessary in order to
coordinate on-site service with Army officials. A pre-flight
press briefing will be held at the Officers Club, Fort Hood, on

April 20 at 8 p.m. If possible, press should attend this brief-

ing for important background information on the test.
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HISTORY OF FULL SCALE PARASATI AND LANDING ROCKET DROP TESfS
ALL TESTS CONDUCTED ON TRINITY BAY

Feb. 2, 1964 -- Drop with parasail only to verify drop method.
The bcilerplate was dropped from an altitude of 6,000 ft., para-
sail deployed satisfactorily, and vehicle harness changed from
vertical to herizontal attitude.

April 8, 1964 —-- First drop to test flight maneuvering with
parasail turn system. Dropped from 11,400 ft., the reefing line
cn parasail failed structurally just prior to full reefed infla-
tion. Parasail was separated and boilerplate descended on 84 ft.
ringsail chute.

April 29, 1964 —- Scheduled as a repeat of April 8 test.
Oropped from 11,100 ft., all systems functioned correctly., Turn
System was activated and several turns executed in flight, Boiler-
plate was maneuvered to within approxXimately 50 yds. of target.

May 14, 1964 -- First incorporation of interim altitude sensor.
into parasail system. Dropped from 11,000 ft. Although forward
Y bridle leg load cell failed structurally, several turns were
made in flight. Vehicle was maneuvered 40 yds. from target area
and altitude sensors were actuated, firing flash bulbs which simu-

lated rocket firing. o
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May 26, 1964 -- Further test of turn system and interim al-
titude sensor performance. Right turn motor failed, and vehicle
was landed within 90 yards of target using left turn motor only.
Altitude sensors functioned properly.

July 31, 1964 -- A crane drop was conducted at Ellington AFB
to evaluate the landing rockets and landing gear. The impacting
surface was one half inch steel plate over concrete. Rockets
fired and decelerated the vehicle to approximately 7 feet per
second at impact.

Oct. 16, 1964 -- First test of rocket attentuation system
with parasail over water. Boilerplate was dropped from 11,200 ft.,
parasail deployed but turn motors dad not operate. Landing rockets
fired at altitude sensor impact closure, but vehicle landed two
miles from target area.

Dec. 11, 1964 -- First incorporation of deHaviland altitude
sensor and 70 ft. parasail with landing rocket system. Boiler-
plate was dropped from 7,000 ft. but turn motors did not operate.
New sensors operated and landing rockets fired as boilerplate im-
pacted 200 yards from target area.

Jan. 14, 1965 -~ Madified turn line stowage was evaluated
and further flight control experience with 70 ft. parasail was

—--more--
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obtained. All systems functioned correctly. Turns systems responded
to turns systems commands. Several turns were executed in flight
and vehicle was meneuvered within 1/4 mile of the target area.

Feb. 25, 1965 —-- Evaluated effect of increased turn line
length and served as final rehearsal for land landing tests. All
systems functicned normally. Landing rockets were not used. With
strong head winds, the parasail managed to bring the boilerplate
to within 1000 yds. of the target.

March 12, 1965 -- A second static test of ianding rockets
was conducted at Ellington AFB. The test was conducted over a
sod surface to verify thrust alinement and to determine impact
and post impact acceleration. Rocket exhaust dug a crater 11 ft.
wide, 2% ft. deep, and eight ft. long. Boilerplate remained in
stable position under worst possible landing conditions.

HHF
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HUnter 3-4231 MSC 65-49
April 13, 1965

HOUSTON, TEXAS -- The U.S. will explore the land landing capa-
bility of its spacecraft with the first test of the parasail-landing
rocket at Fort Hood, Texas on April 21.

A series of four £ests are scheduled for the Tank Assault Range
at Fort Hood. The boilerplate spacecraft will be dropped by C-119
aircraft from 11,500 feet. Depending on wind conditions at the time
of the drop, test conductors will attempt to land the boilerplate in
one of the five prepared landing areas on the range.

The parasail is a steerable parachute which has already under-
gone nine drop tests over water on Galveston Bay. On two of these
tests, landing rockets were used to slow the descent speed of the
boilerplate.

In the test sequence, when the parasail is fully opened the
test conductor will steer the vehicle by radio command system which
operates turn‘motors onboard the boilerplate. The turn motors con-
trol flap angles on the parachute which in turn controls chute di-
rection of drift.

--more--—
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Two altitude sensors are suspended below the spacecraft. They
are tubular metal probés 12 ft. long. When they impact with the
groun:, they ignite two 6,000 thrust rockets in the lower equipment
bay of the boilerplate.

The rocket thrust reduces the vertical landing speed from 30 to
less than ten feet per second. Tricycle landing gear will be used to
provide a stable landing after the rockets have fired.

The parasail-landing rocket tests are being conducted by the
Tanding Technology Branch of Structures and Mechanics Division and
the Operational Evaluation and Test Branch of the Landing and Recovery
Division.

Landing rocket design was engineered by the Power and Propulsion
Division and contracted to the Thiokol Corporation of Elkton, Md. for
production. Technical support was provided'by Technical Services
Division.

The parasail was manufactured by the Pioneer Parachute Co.,
Manchester, Conn. Altitude sensors were produced by the deHaviland
Aircraft Co. of Canada.-

HiH
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april 15, 1965

sEHoustoNn

HOUSTON, TEXAS -- Chamber "A", the 120 ft. high by 65 ft. diam-
eter vacuum chamber under construction at the Manned Spacecraft Cen-
ter, has successfully passed a structural integrity test here yester-
day.

The chamber was pumped down to an altitude of approximately
130,000 feet and a battery of 225 instruments placed on its steel
skin measured the stress as the air on the outside pushed against
the chamber.

The pumpdown of the chamber began at 9 a.m. Tuesday and ter-
minated at €6:30 p.m. Wednesday. Normal pumpdown time would be less,
but fregquent holds were called to check data obtained from the instru-
ments.

Engineers from Manned Spacecraft Center, the Army Corps of En-
gineers, and the prime construction contractor for the chamber,
Chicago Bridge and Iron, conducted the test. Test conductors were
Tom Milton, Lou Vosteen and Phil Glynn, all MSC engineers.

A vacuum integrity test is scheduled to start later this week,.
During this test, the chamber will be pumped down to an equivalent
of 70 miles in altitude and the leak rate of air into the chamber
will be checked.

--more-—-
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Chambar "A" will be used by the MSC for checking full Apollo
lunar spacecraft under vacuum and thermal conditions. The tests
this week are part of a series designed to qualify the large chamber

for operational use.

HHH*
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HOUSTON, TEXAS -- A general press conference with Astronauts
James McDivitt and Edward White, the GT-4 flight crew, has been
scheduled for April 30 in FOB 6, Washington, D. C., beginning at
9 a.m., it was announced today by Paul Haney, Public Affairs Officer
for MSC. This meeting had tentatively been set for Chapel Hill,
North Carolina.

Haney said that additional, individual interviews with the
GT-4 flight crew will be arranged for a later date in Houston,

Texas.
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MEMO TO PRESS - April 21, 1965

2 series of briefings and demonstrations showing varied astro-
naut training devices and facilities at the Manned Spacecratt Center
will be conducted for interested members of the press starting at
9:00 a.m., Saturday, April 24.

A tentative schedule of activities follows:

9:00 am - 9:30 am Demonstration at the lunar landscape involving
MSC engineer in prototype space suit performing
tasks with working tools

9:30 am - 10:30 am Briefing and demonstration of the translation and
docking trainer (bldg 260) with anMSC engineer

'flying' the vehicle.

10:30 am - 11:00 am Briefing by an MSC engineer beside the Gemini
Mission Simulator.

11:00 am - 11:30 am Briefing by an MSC engineer beside the Dynamic
Systems Trainer.

11:30 am - 12:30 am Tour of the Astronauts' gym with briefing by
gym manager.

12:30 pm - 1:30 pm Lunch break

1:30 pm - 2:00 pm Tour and briefing of the centrifuge conducted by

an MSC engineer.
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2:00 pm — 2:45 pm Tour and briefing of the space environmental

facility (both chambers) conducted by an MSC

engineer.

* % % k k % % *
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HOUSTON, TEXAS —-- An operation to remove an injured cartilage
from the right knee of Astronaut Edwin E. Aldrin, Jr., was successfully
performed at Wilford Hall U.S. Air Force Hospital, San Antonio, this
morning. Col. George H. Chambers, who performed the 53-minute opera-
tion, reported the patient in excellent condition, awake and comfortable.
The operation began at 7:57 a.m. and was completed at 8:50 a.m.

Aldrin is expected to be in the hospital for about a week after

ich time he will return to limited duty for 6 to 8 weeks.

HHH
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April 22, 1965

HOUSTON, TEXAS -- Astronaut Edwin E. Aldrin, Jr., 35, will
undergo surgery tomorrow for removal of an injured cartilage in his
right knee.

Aldrin, an Air Force Major, on duty at NASA's Manned Spacecraft
Center, entered Wilford Hall Hospital, Lackalnd AFB, San Antonio,
Texas, today. The cartilags, medically identified as a medial
meniscus, apparently was injured and aggravated in the «course of
nis astronaut training, which includes strenuous physical condi-
tioning, competitive athletics, parachute landing exercises, geology
field trips and contingency survival training. Doctors have been
watching the condition for about a year and have recommended surgery
to avoid any permanent impairment.

He is expected to spend about a week in the hospital, to be
followed by about 6 to 8 weeks of limited duty. Aldrin was selected
for astronaut training in October, 1963.

HHH
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HOUSTON, TEXAS —-- A graduate education center will be established
at the NASA Manned Spacecraft Center under a plan recently approved by
the Texas Commission on Higher Education. The Graduate Education Center
will be operated by the University of Houston at the Manned Spacecraft
Center site, 22 miles southeast of Houston.

Dr. Robert Gilruth, director of the NASA Center, and Dr. Philip
Hoffman, president of the University of Houston, jointly requested

proval of the Graduate Center by the Commission.

Graduate study opportunities in engineering, physical sciences,
public administration and management will be provided to employees
of the Manned Spacecraft Center and to other persons living in the
vicinity of the Center. Dr. Gilruth has repeatedly emphasized the
need for a high-quality graduate study program easily availabkle to
NASA employees.

Courses offered by the Graduate Center will permit Manned Space-
craft Center employees to complete most degree requirements at their
place of work, and for the first time, employees will be awarded
"resident" graduate credits for courses taken at the Center.

—-—more-—-
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A1l courses will be taught in conference rooms at Manned
Spacecraft Center in early morning and late afternoon hours.

As an aid to orderly planning of graduate study for MSC em-
ployees, Dr. Lawrence R. Daniel, head of the Mechanical Engineering
Department at Louisiana State University, counsels three times a
year with employees.

The MSC Graduate Study Program began in 1962 with 162 employees
enrolled in graduate courses, growing to 328 in 1963 and 567 in
1964. Through the program, seven MSC employees have earned master's
degrees. By the end of the current academic year, required graduate
work will be completed by 25 master's candidates and six doctoral

mnd.dates,

Substantial enrollment growth is expected with the establishment
of the University of Houston Graduate Education Center at the NASA
Manned Spacecraft Center.

The Training Section of the MSC Personnel Division administers
the MSC Graduate Study Program with guidance from the Graduate Study
Steering Committee headed by Paul E. Purser, special assistant to

Dr. Gilruth.
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C. W. MATHEWS' NOTES FOR PRESS BRIEFING
PREFLIGHT ACTIVITIES

Count initiated at 2:00 a.m. EST and proceeded ahead of schedule
until hold was called. A nut seal on oxidizer discharge pressure
transducer 1in the launch vehicle leaked slightly. Nut was backed off
and retorqued to specification value and leak stopped. Hold called
at T-35 for 24 minutes to observe and insure no leak.

No spacecraft problems cduring count. No Contrcl Center or net-
work problems. Crews ingressed 20 minutes ahead of schedule.

No problems in ingress procedures. Communications were good,
and crew was aware of status at all times. Crew had some discomfort
during waiting period but no noticeable pressure points. Only new
event was noise and vibration when fuel prevalves were opened.

POWERED FLIGHT

Lift off at 7:24 am EST. Crew could hear engines sfart but
actual lift off undetectadle (called out by cap com, also event timer
start is cue).

—--more-—-—
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Pad damage minimal and less than on GT-2.

Shortly after 1lift off crew could see motion against sky back-
ground (including initiation of pitch and roll programs). High engine
performance (thrust} resulted in slightly lofted Stage I trajectory
but never out of bounds.

Stage I flight very smooth with little vibration and lower noise
levels than expected. POGO oscillation hardly detectable. Staging
was readily detectable by noise change, abrupt but smocoth acceleration
reduction and a momentary flash of flame around spacecraft as a result
of "fire in hole" engine start.

At initiation of radio guidance, vehicle pitched down rapidly to
point nose slightly below horizon and then nose gradually rose to
slightly above level attitude.

Stage II flight also smooth, but slight throbbing noise apparent.
Backup guildance system showed moderate pitch error during last half
of Stage II flight but would have given satisfactory orbit.

Insertion conditions accurately achieved. Velocity was about
12 mph low. Lowest altitude of orbit (Perigee) was correct (100
miles); highest altitude of orkzit was 140 miles.

CRRIT
SECO readily apparent from loss in thrust and entry into weight-

less flight. Crew at no time experienced any disorientation, nausea

——noYreE——
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The command pilot had been instructed to fly a fixed bank angle
during reentry. This bank angle would have been correct tc achieve the
desired landing point had the expected spacecraft 1ift keen obtained
hased on both GT-2 and wind tunnel results.

Actually significant 1lift was obtained because the peak accelera-
tion encountered was 4g as compared to 8g i1f the lift was zero. Never-
theless, the lift was only two-thirds that expected
and the spacecraft landed about 60 miles short. The onkoard guidance
system did pick up the discrepant condition throughout the reentry,
and if its display had bheen used early in the reentry, the landing
desired point would have been more closely achieved.

The command pilot, however, did as he was instructed and held
the fixed bank angle. At the same time he did believe the display
and late in the reentry did roll to full 1lift. It was too late to
correct the error and he then informed the ground that he was land-
ing short.

Now that the onboard reentry guidance has been verified and the
1ift capability of the spacecraft 1is more precisely known no future
problems are anticipated and no spacecraft modifications are envisicned.

The landing system operated precisely as planned. There was a
surprise in that when the spacecraft went from a heat shield down

-—-more--—
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position to its landing attitude while on the parachute the sudden ro-
tation caused both crewmen to bump their visors against the spacecraft
windows. Because the acceleration on the pilots heads in this maneu-
ver is about that experienced 1n alrcraft carrier landings it is felt
that the crew could handle the condition if they are prepared. Tests
are underway to confirm this assumption. The actual landing in the
water was relatively soft and there was no evidence of spacecraft
leaks.

RECOVERY

The crew became guite warm while waiting on the water and ul-
timately doffed their pressure suits. Both encountered conditions
of sea sickness -- one to a somewhat less extent than the other.

The aircraft carrier in the prime landing area tracked the
spacecraft during the final stages of the flight and knew rather
precisely the landing location prior to the actual landing. It dis-
patched its helicopters the same minute that the spacecraft touched
down.

Several recovery ailrcraft cbtained voice communications with
or DF fixes on the spacecraft prior to landing. The DF fix was re-
ported one minute after landing. An aircraft was "on top" 13 minutes
after landing and immediately proceeded with deployment of its para-

rescue team.
—=—more-—-—
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Twenty-five minutes after landing the prime recovery helicopter
arrived on scene. It dispatched its swimmers who attached a flota-
tion collar to the spacecraft. Fifty minutes after landing the trasn-
fer of the flight crew to the helicopter was commenced and about 20
minutes later they were on the carrier deck.

The aircraft carrier proceeded to the spacecraft, had a line at-
tached slightly over an hour and one half after the landing and the
spacecraft was on deck about 10 minutes later.

HFH
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RRIBFING - C. W. MATHEWS

T guess we'll hit GP=3 fiwxst, I don’t have any real surprises
for you. I thought that T°d just phase on to tha misszion and indicate
the various things that happensd during the mission and what our eval-
sarion of these happenings zr2. 25 far as preflight activities are
corncarned, we initiated ths cocunt at 2:00, as you know, and we actually
were running ahead of the count, both on the iaunch vehicle and the
sgezcecraft. Most of thiz count was running about 20 to 30 minutes
zhead of time, and we wili do some modifications to the count on 4,

o fakc advantage of our sxperience here, that indicates here that
‘ou can prebably shorten a few things up. As a result of this being
head of the count, we actually put ths crew on becard early, abdut
20 minutes early, and this did not seem to produce any really detri-
mental effects. I think both the crew felt a little uncomfortable,
szitting there, but, in talking to them about it, they didn't seem
tc have any pressure point problems, or anything like that. This is
wore or less just being generally a little bit cramped, having, I
guess, spent over two and a half hours in the spacecraft before 1lift-
off. And they also felt that there was nothing that occurred at that
timz, in the way of tireduess or anything else, that affected their
rerformance at all, during the mission.

The spacecraft, of course, had essentiallv no problems during

+he count. The launch vehicle did have one problen, which was a
1eaﬁ in an oxidizer discharge pressure transducer seal. This was

ixed simply by backing off the nut on this seal and then going
rack to the spec torgue, and the leak stopped. Actually that was
done while the count was in progress, but it was decided to call a
hcld at T-35, so that there could be additicnal time for observing
this, to make sure the leak was indeed stopped.

Communications were very good, according to the crew, at this
time. They were aware of the status at all times, and the only event
_hat occurred that they hadn't really experienced before in the simu-
jztions was the noise and some of the vibrations when the fuel pre-
valves were opened - the gush of fuel down into the engine compartment
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essentially does create some noise and vibration. They had been
briefed on that, so they knew what it was.

So, the lift-off occurred at 9:24 and, although the crew cculd
hear the engines start all right, they had e@sen+ial’y nc idea of
when the 1ift-off actually occurred, 1ift-off keing very smocoth.
Of course, the lift-off is called ovuat by the CapCom and also the
event timer in the spacecraft starts. Se both of these things
were called out and they were awars of lift-off from these scurces,
But it is an interesting fact that they couldn’'t deterrine the exact
1ift-coff point. Of course, we do want to make sure they are adequately
informed of this, in that cne of thes more critical abort situaticns
does occur right at that time.

As far as pad damage 1: concerned, it was very minimal, and
actually less than on GT=-2, which we thought was very good. We
were able to again turn this pad around pretty rapidly.

Just a few seconds after lift-off, however, they could sse
the motion of the vehicle as it rose., BAs I recall there was essen-
tially no clouds in the sky but apparently there was enough granu-
larity in the sky so they can actually detect motion. And, of
course, you can generally see this in movies, tco. And they could,
in fact, out the window see the roll program on the wvehicle initiate,
and thke pitch program initiate.

The only thing slightly off nominal in first-stage flight was
again these engines on the launch vehicle cperated hettar than nor-
mal. By hotter, T mean there was more periormance than we normally
had expected them to - and this, in combination with the normal
pitch program - we actually went zo z highsr altitudes before we
staged than we had expected to., Cur trajectory was never out of
bounds but it was higher - generally higher - than nermal. This
has been a consistant situation on all the Gemini flights, indi-
cating that the engine mcdei that we're using is not adequate for
the Gemini engines and it ig being revised and alse a slight re-
vision tc the pitch program to account for these hotter than nominal
engines. Again, when I say hotter I'm not talking about temperature.
This will actually give us some increased payload, because when we
go into a lofted trajectory, we actually - it's a less efficient
trajectery.

The stage one flight was very smecoth. The crew actually noticed
very little vibration and the noise levels were actually lower than
they had expected them to be. We had had various simulations, for
example the launch simulations for abort studies that were made up
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at Ling-Temco-Vought, it turns out the noise simulation there was
considerably - the noise level there was considerably higher than
they experienced in flight.

Staging was, of course, readily detectable, noise change, but
smooth - reduction in acceleration from the order of magnitude of
5 to 6 g down to less than one g. There was a momentary flash of
flame around the spacecraft, which is a result of the light-off of
the second stage engine, which is a "fire-in-the-hole" light-off -
that is, the engine is lit-off while it is still attached to the
first stage and the baffling effect of the first stage and the low
pressure at this altitude is such as to cause the whole vehicle to
momentarily get enveloped in the flame.

Question: Did it blow back, Chuck?

Yes. We had already taken movies of Titan II operations in
flight and had - were aware of this effect and they had been, again,
briefed on this so that they didn't regard it as anything unusual.

Then being in this relatively high trajectory, at the initiation
of the radio guidance during the first stage, we're just on a pro-
gramed flight. The radio guidance then takes over and steers out
any errors and it made a smooth, rapid pitch-down to where the nose
of the vehicle was actually pointed below the horizon and then grad-
ually came up to about on the horizon. The vehicle essentially just
rested that way for the entire second stage, In other words, the
trajectory was flown on the first stage resulted in essentially very
little maneuvering, other than this initial pitch-down of the vehicle
during second stage flight. It stayed in essentially a level attitude.
As far as stage two flight is concerned, there was a little bit more
of a throbbing noise apparent, possibly because it's just a single
engine operation.

The back-up guidance system did show some moderate errors during
the last half of the second stage flight. This has been established
as the result of a gyro-drift problem -~ the magnitude of the errors
actually would have given us a satisfactory orbit had we switched
over on to the back-up guidance system. Of course, that wasn't
necessary on this flight, and, in fact, the insertion conditions
were accurately achieved - the velocity was about 12 miles an hour
ow = and I think yvou know the figures - the lowest altitude of the
orbit was about 100 miles high - statute miles = and the highest
altitude of the orbit was about 140 statute miles high.
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Again the cut-off of the second stage of SECO was readily apparent
from the loss of thrust and the entry into weightless flight. I should
point out here that at no time during the flight did the crew experience
any abnormal physiological conditions - there was no disorientation,
nor nausea, nor any similar effects. We haven't experienced that sort
of thing in our flights to date and, on a three-orbit mission, we
hadn't expected to .experience it.

The Command Pilot then took over control of the spacecraft at
SECO and oriented the spacecraft for a short separation burn of about
ten feet a second. He not only does that but, of course, he - the
spacecraft enters orbit on its side and then he rolls about 90 degrees
at that time and he had no trouble making the roll. And actually holding
the attitude for this insertion burn and got the correct velocity in-
crement.

Then the crew started going through the insertion checklist and
I guess the only comment here is that they were busy - busier than we
thought they were going to be - that is, it took them a bit longer
to go through everything we wanted done at that time - that we had
allocated to them. But they just took longer. However, just after
leaving the Canary Islands, this dc converter exhibited intermittent
operation. Actually, it had shown some intermittency for a period of
about 12 minutes before the more-or-less permanent failure occurred.
What happened here is thata substantial number of the crew's cockpit
displays did go out at that time. This type of thing had been simu-
lated on the mission simulator and it does give you an idea of what
the human crew does for a flight, because you could look at one instru-
ment and you would wonder what the trouble was. But by knowing that
this combination of instruments has gone out, they were able to
diagnose rapidly that it was, in fact, the dc converter, and they
simply switched the back-up one on the line and got their displays
back and proceeded throughout the rest of the flight on that basis.
Actually, what the failure analysis shows on that converter - of
course, it's also nice to get these things back and this is in the
reentry module - it proved that a nut that was holding a filter
down backed out and was floating around in the converter and shorted
out some lines. The problem here is really a faulty application of
the locking device that was used and a new locking device has been
incorporated in all of the converters that we're now flying.

Also during the first orbit, the Command Pilot noticed this slight
tendency to yaw to the left - or to continually swing if he didn't
control it. Actually, this is a very slight tendency but if vou let
it go awhile it could build up where it was reasonably noticeable
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and really was primarily a nuisance factor. However, the question
immediately arose as to whether we had some leaky propellant out of
one of the thrusters. This proved not to be the case; locking at the
fuel utilization around the first corbit, we established that there

was no unusual amount of fuel being utilized cther than what we had
expected., So we had a fairiy high degree »f confidence that it

wasn't a propellant leak. At that time ws began thinking that this
water beciler, or this launch coclexr, that iz used in the initial phase
of our orbital operation, might be producing the thrust and that in the
process of boiling this water, it dumps it overboard and actually the
direction of the dump would produce this yaw left tendency. Subse-
quently, in the postlaunch thing, we correlated this very well, both
in terms of the magnitude of the thrust prcducaed and the times at
which this was apparent, with the dumping of this water. So the

fix on that, again is fairly straightforward. It's just a matter of
putting some diverters on the cutiets and guidemains so that we
actually dump it - sc that its line of action, or thrust, goes through
the c.g. and we don't get a rctation out of it.

Over the Indian Ocean, the crew switched this cocling system
over to the space radiators. What we do is we take off and initially
we boil water for cocoling. We wait for the space radiator to ccol
down and then switch over tc it. This means we don't have to carry
beaucoups amount of water on the flight. The space radiatcr worked
exceedingly well. The environmental control was good throughcut the
flight - the crew was comfortable at all times, although they did
comment that they ncticed some tendency for heat to build up during
very active periods. However, this is - I don't regard this as
unusual because any time yeu're active you usually - there is scme
tendency for heat to build up hsre on the ground, even if yecu're in
a very comfortable rocm. Of courss, as soon as they stepped, they
immediately became cocl again.

i emphasize the environmental contrsl because, on Mercury, as you
know, we did have various troubles, particularly on the first orbit,
in getting things all set up. It looks iike we don't have that kind
of trouble with this spacecraft, and this is the first time we havs
had to find out. It looks like we learned scme things from Mercury.
The control system, itself, the crews were vary high in the praise
of it. This is the hand contrclier and the autcpilot - and the
thruster part of it., Every mode, they liked very well. They liked
certain modes for certain purpozes - the pulse mode for tracking and
the rate command mode was the — cbvicusly the ecasiest one to fly, etc.
But they thought they had very good flying gualities throughout. The
mission simulator had almost exactly duplicated the characteristics
that they experienced in flight.
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Then, at the end of the first orbit, the pilot, of course, did
‘make this Texas burn maneuver. This was accomplished quite accurately,
in that the resulting orbit = we essentially circularized the orbit -
was within two miles of the orbit that we had rlanned before the flight.
And I might point out that, because the initial orbit was slightly
different than we had planned, the actual adjustment that was made was
different than the nominal value.

Then, during the second orbit, the Command Pilot did notice some

discrepancies between his cockpit display of attitude and what he
was seeing outside the window., You know, he has this eight-ball -
which essentially gives him roll, pitch, and yaw attitudes and a number
of other functions. And, particularly in roli, he noticed the ten-
dency of the eight-ball to slowly drift with respect to the horizon.
It turns out that this problem is a procedural one. Early in the first
orbit, he went into a mode in which he alined his inertial platform.
And it turned out that we did not give him enough time in his prefilight
briefing to get the yaw axis of this platform perfectly alined. The
way it works is that the - I don't know how much detail I shouid get

Ato here - but, essentially the horizon sensors sense pitch and rolil
attitude and this is what enables you to level the platform in pitch
and roll and then you aline it in yaw after you've got the pitch and
roll all lined up, by sensing whether there's any rate of going around
the earth. If there's a component of that in roll, then you know
you’re not in’line properly, because it should only be in pitch. I
don't know whether you can follow that or not. Anyway, it does take
a longer time to aline it in yaw and we've subsequently got back and
looked at the alinement procedure and realized that we did not give
him encugh time. I might mention that we, just to check out this mode,
deliberately created some rather large errcre. We had a maneuver off,
and. then caged the platform, and then uncaged it and let averything ao
to work. Even in the process, when he had it caged, he rolled further
than he planned to by something like 7 degrees, because ths eight-ball
no longer was serving as a reference to him; it was locked up at that
time. So he started out with bigger errore than he thought. Sc it's
just a matter of saying that we're going to have to glve him, instead
of about five minutes' time, about ten minutes' time to get this aline-
ment. And the reason that it drifted in roll, and again this may be
a little hard to follow, but as you go 20 degrces around the earth,
and you're torqueing the platform at orbit rate, the yaw error baccmes
a roll error. You'll have to probably do a 1little thinking about that,

't that's why he saw this thing graduaily drifting around in roll.
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Question: What reference does he use for yaw in this alinement?

Actually, you see up here - if you're going around the orbit, if
you've got it lined up in pitch and roll, then you're going around the
orbit, of course, making one revolution per hour and a ralf of your
spacecraft, as compared to an inertialiy stabilized spacecraft. Now, if
he's off in yaw, then you see a roll rate as a component of that.

For instance, 1f you're pointing off the orbit iike this, it's not a
pure pitch rate - it's partly a roll rate. So you sense that, and
then you say, "Well, I've got so much roll rate. due to this orbit
rate. I'll swing and kill it off. And you keep alining the platform
until you've killed it off and you have just a pure pitch rate. you
see.,

S
o~
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Then, let's see. Also during the second orbit, ¥Young did eval-
uate the food and waste management aspects of the spacscraft. I guess,
to sum that up, you'd say that, "Yes, the operations are somewhat
more cumbersome than they are here on earth in your own bathroom or
your own kitchen." But they were felt to be adequate for the sub-
sequent flights. Really, the most difficult part abeut it is the
fact that the food and certain other things require certain packaging
and unpackaging and repackaging, etc., and, with the pressure suit
on, this is not quite as convenient as in, as I said, your own kit-
chen. We did find that we again didn't give them enough time. This,
unfortunately, with a three orbit flight - it is true that there's a
lot of things to do and you rush the felliow along pretty well and
he didn't have really enough time to make as complste an =valuation
as he would 1like to make. I think, however. there's no zadication
that we have any problems here.

Near the end of the second orbit. there was a break in tte zlouds.
As you know, the land areas, particularly associated with the - well,
pretty much all of the land areas arocund the world were cloud-covered
that day - but there was a break as he come up on the west coast of
the United States and they did acquire a small town - Mexicali - in
Mexico, and tracked it and took some pictures of it. They did get

some excellent color photographs of that general area. I don’'t know
if these . . . .

The final orbit, of course, was mostly occupied with the systems
checks that we do in preparation for retrofire., We look at the wvarious
modes of the ECS system, for example, and ultimateliy go through our
complete retrofire checklist. ©f zourse, I forgot to mention that on,
and you're aware of it, that we did make some out of plane burns over
the Indian Ocean on the second orbkit. Again these were accurately -
and the postlaunch analysis shows that these wsre actually accurately
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made down to the exact mile an hour. But the last thrusting maneuver
was this larger maneuver of the order of magnitude of about 70 miles an
hour. BAnd this was the maneuver that put the spacecraft on a gradualily
reentering trajectory. People gquoted a perigee altitude of 45 nautical
miles - I forget what that is in statute miles - a little bit more

than that. But it did put it on this gradually reentering trajectory.
In other words we quote a perigee there, but really the atmosphere

will catch the spacecraft there 2nd bring it on in under thoss conditinne.,
You did reduce the speed about 68 miles an hour at this time, which was
within about 2 miles an hour of the desired value. This is the man-
euver, though, that you desire to do rather accurately because therse

is a rather high sensitivity to the magnitude of this velocity to

the touchdcwn air. 2And he was actually scmewhat high cn this wvelocity,
which contributed to the reguirement te stretch the glide sc-to-speak.
Similarly on the actual retrofire, the velocity was ftwo cr three miles
an hour slow and this added further to the requirements to stretch

the glide a little bit. During the actual retrofire operation, the
Command Pilot was able to hold the spacecraft within Jjust a few degrees -
T'm quoting here the actual measured values and not his opinion - but
_t does show that he was able to control the retrothrust guite accu-
rately. And during the actual reentry, the Command Pilot, of ccurse,
was flying under essentially a manual mode, a direct mcde where his
control stick was directly providing the thruster firings. And, as

you know, we had him set up a particular bank angle to fly during the
atmospheric part cof the reentry. And the regults in these show that
his average excursion from that bank angle was only about 3 degrees.
The spacecraft was very stable, just like GT-2 was. He had to spend
very little time damping any oscillations. I think he only provided
control of that type four or five times during the resntry, each time
they would allow the oscillation to build up to nine degrzes a second
and he would just hit the controls very briefly with the properly
phased thrust and immediately go on back down again.

As I said, the pilot had been instructsd to fly fixed bank angl=z.

This bank angle that was given him would have been the correct bank
angle if the spacecraft had achieved the 1ift that we had expectad
out of it. That 1ift that we had expected was bassd both on our &T-2
results, as well as on wind tunnel results, the wind tunnel results
correlating very well with the GT-2 data., Actually, we did get

very significant 1ift out of this spacecraft. As I indicated the retro-
fire operaticns put a requirement for an increased giide on the space-

raft. We certainly made up that discrepancy and more, but more signi-
ficantly the acceleration that was felt cn the crew during reentry was
only about four g, whereas if we came in at zero 1lift it would have
been about eight g. Nevertheless, this lift was only about 2/3 of
what we had expected it to be. BAnd as a result of that the spacecraft
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did land about 60 miles short. The onbecard guidance system did pick up
this discrepant condition throughout the reentry, and if itz display
had been used earlier in the reentry, the desired landing point woulid
have been more clcsely achieved., We still wouldn't have made it but

it would have been considerably lower in error. The Comm2nd Pilot, how-
ever, did as he was told, and he held the fixed bark angle. I might

just point out why we did that, This is the first time we had ever
reentered under autometic control., We thought it might ke more desirable
to set this thing uvp as programsd resntry and this cime follow the

ncedlies and see whether they were oper

ating right., However, apparentliy
he Command Pilot - Gus - did have confidsnce in what ths displays were
telling him, becauss u‘timately ke did rcil out and actempt fto strernch
kis glide; unfortunately, that was o iat corurse, coms

on back in at that time with the
while he was still a%t fairly high a3

Now that we've vari .
what the lift capabiliity o
conditions - and I might

iz onbosrd guidance sys
the spacecrait iz under

tizsn the resson for th% differd-
.

GT-Z2 and GT-3, as f{ar

are frﬂqunntly greatly re flyving through the
atmosphere - if you fo at & zo-cailed bower Reynolds number, you
may have cne set ¢f zsrodynamics and If yeu fly lowesr altitudz at 3

1

higher Reynolds number, vo have another set of asrodynamics. This
is a parameter that is auis ciked at pefore vou doe any aercdynamic
testing. Howsver, t2stin s& extrem:zly high mach numbars on the
order of 20 is more diffi tols more difficult to cobtain the
amcunt. of data that vou n havs 1n, say, teatiny 3 aubzonic

or supersonic sirplanz, » for our 3ctusl orbital reentry condaticns
the flighbt data has given ﬁi i 1

what the actuzl aerodynami and now

anticipate having any more prcehlems., The
big enough to take csre of cur ervors. it
gett.ng mere precise informaticon on what o

The ianding system cpsiztad pra 3
surpslse there, which yvou'lvwe hasrd a
coming down with tha hlunt heat shie! T
cur landing attitude cn the spacecraf:
abcut 45 degress - or 35 degres: - s
a bit surprisad at ths derk that chey Za

heads actually went forward and sunno
hard, We lcocoksd at it

LI R e ] -
piriots’ heads arse rno
T i - 1 - - -
We nhad in cuxr BC to
nel ourisnRl in tewrs
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the carrier landings, something like this. So that, although we've
got tests under way to verify this, we think, if they're prepared,
they can cope with the problem. We are actually running some of
these inversion tests on a spacecraft presently and one of the pro-
blems we run into is the usual thing of trying =o really simulate
that good because the flexibility of the parachute risers. etc.,
have to be simulated fairly well on the ground tests where we're
hanging a spacecraft up from the rafters and we don t have the
complete answers on this yet.

The actual landing on the water was relatively soft There
was no evidence of any leaks in the spacecraft. During recovery
the crew became quite warm as we had expected whilise waiting on the
water. We normally wculd have had them doff their 3usits a lot
earlier than they-did. They did wailt a considerable length of time
before they took their suits off, and thesy ultimately did. E.t by
that time they were pretty warm. Of course. both of them cncounts
seasickness to some degree - one somewhat more than the other.,

v

As far as the recovery is concernad, it was a very stra: ghtforward
recovery operation. I'll go into that in a little detai. because
perhaps some confusion exists on this. Actualily, in the Ffirst place,
the aircraft carrier in the prime recovery area tracked the space-
craft pretty well all the way in. In other words, not only during
the high altitude part, but down to earthk. The radar s elevation
angle went to zero, so it knew exactly where the spacscraft was,
relative to the location of the carrier. And 3just abecut the time
it lost track, then it immediately dispat-hed the nreilcopters.  That
happened to be the same minute the helicopters were a-rborne - +the
same minute the spacecraft touched down - and sent thren Jdownrange
to the - I'm sorry - uprange to the locaticn ;
to be. Several recovery aircraft had corri:nicat
spacecraft had even landed - ocne was in volce
another was recearving F - UHF-DF fixzg gn hbo
others immediately after landing also had thesze fixes. Actually the
Dr¥ fixes on the aircraft were first reported only ore miaute after
tke spacecraft had landed. There was an aircraft ovzar tre top about
13 minutes after the landing and they lmmvdiaac;y procaaded with tlre
deployment of their pararescue men. Then 25 minutes after the landing
the prime recovery helicopter got there - +ths one d;spatched from the
carrier. It put its swimmers in the water to attack the usca: flo-
“ation collar on the spacecraft. Then 50 minutas after ianding. the
transfer of the crew up to the helicopter zock place. And 20 minutes
after that, they were on the carrier deck. So was about an hour
and ten minutes between the time that they lande
they were on the deck of the zarrier. O©f coirse. the ca

)

D =g
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proceeded to the spacecraft - it was chugging up there all the while -
and it had a line attached to the spacecraft in abkout an hour and a
half after the landing and it was on deck about ten minutes later.

Looking at the recovered spacecraft, it reaily looks very good.
There was nothing that came out of the postflight inspection that
was unusual. The external surfaces of the spacecraft are quite clean
and no great evidence of - no unusaal evidence of highk temperature -
no particular hot spots. The heat shield has a much whiter appearance
than on GT-2, and this is primarily related to the different ablation
process that occurs during this kind of reentry - which more heat 1s
put in but at a slower rate than in the GT-2 reentry whick was a much
steeper one. In GT-2 there was more axternal evidence of charring and
I'll say we have a very considerable margin zn this heat shieid.

Question: What kind of temperatures are you talking abcut,. Chuck?

Well, it depends on what you're talking about but the temperatures,
say, in the back end of the heat shield are only about 200 to 300

degrees. That's the one that's most significant.
ouestion: The outer edge?

" This is at the bondline structure between the structural honey-
comb and the heat protection material, itself. Sc there's very little
temperature that soaked through at all.

As far as experiments are concerred, twe of thsr were suc
and one of them wasn't. The sea urchin a8gg aexXpariment - wWe we
able to produce on that one,. largely hecause of a = )
handle that activated the experiment. As a result
we're taking a much harder look at our suibsegquent expariments to make
sure that they are satisfactory for the expsriment’'s own saks. o0
a program like this, we have paid a 1ot of attention 1o mrake gars that
these are satisfactory from a fiight safety standpolnu. We will put
more emphasis on making sure that thsy rsally work.

»'s wortn making the poiat that
. A guy broke a similar piece of
it twist, so i1t really

Haney: In this one I think 1
Crissom is not just a Charles At
equipment on the ground at the T
was the equipment, huh?

b=t
w

That's right. O©On experiments, naturally. we have a large class
of people working on this all the way from scientists down to even
non-scientific people but many of them don't, of course, koow aill
the things that are done in terms of gualification. V= have worked
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very hard with them on this; but, at the same tinme, it's something
that sort of has to grow a little bit with the program.

The other two experiments worked out well, I guess. This blood
cell experiment - well to the extent that they got a negative result -
that is they did not find any unusual akerrations asscclated with
the space environment or the subkjecting of the white blood cells to
the space environment and radiation at the same time. As you know,
they were running a base-line case heres on tha ground at the same time,
timed right along with the one going on 1n flight and there was no
significant difference in these aberrations. As far as the reentry
communications experiment is concerned, I personally raven't heard
all the data but they did have data from tkrees of the downraage
stations, all of which correlated the fact that thsre was considerable
improvement - well, in some cases, 1t was a c¢ase where they were getting
no indications of a carrier at all without the wat r injection and with
the water injection, in all cases, there was aither considerable im-
provement, or a case of going from a non-communicating condition to
a communicating condition. So 1t appears that, for future space
programs, I don't know that we'll really do anything with it in
Gemini or not, but in future space programs where vou want to have
communications throucghout the blackout periocd, this is a good pogsi-

bility.

iTQJ

Hy
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Question: Chuck, you don't interd to repeat it on any of the Gemini
flights?

Answer: Not at the present tims Warren. ! =n.nkx that's all I have
Paul.

Haney: Any guestions on 37

Question: Will you use this onboard gurdancs systen for the next
flight?

Answer: Yes, we plan to - I'il explawn *that a2 iititle bit. We'il

=
always call up a backup bank angie, simply hkszauss 1Z, for some
reason or another, tha platform, or someth:ng !.ko that., obvicusly
is not working, then you want to have xnforrmation on which to come

on in. And, of course, under those conditions yo.o would have a
somewhat greater dispersed trajectory. Fun, i ths guidance system
is indicated to be operating properliy ws will uss 1.

Question: In Washington last week, IDir. -d another element
to this undershoot. He said that they ¥ing out the cross-
range errors, with the idea of taking errors out later,

but by the time they got around to taking the downrange errors out,




-13-

they ran out of lift, and therefore couldn't do anything about that.
Ccould you explain that a little more?

Answer: I think what happened there was the crossrange error did
come out first - in fact, the crossrange error was practically zero;
in terms of where he landed, the crossrange error was zero. The
bank angle he flew was intended to take out the cross and downrange
errors more or less simultaneously but, with the lower amount of
1ift he should have been flying at a steeper bank angle which would
have traded off the downrange and crossrange better for the actual
case. And this is why he got the crossrange out before he got the
downrange out.

Question: Then an attempt was made to take them both ocut at the
same time?

Answer: They would have gone out at the same time on this flight
if the lift had been proper.

Question: Chuck, what does this cut your footprint or control area
down to?

Answer: It cuts it about in half, Warren, but it still is several
hundred miles, so that's gquite a bit of maneuvering.

Question: About how many, can you give a rough figure on how many
cross and down you will have now?

Answer: The length of the footprint is about, under the present
conditions, is about 200 miles and the crossrange area 1is about
17 miles.

Question: On either side of the target?

Answer: Yes. Now actually we could up it about any time we felt
like it by just reballasting the spacecraft to go to a higher angle
of attack. We don't think that's necessary at the present time.

We're still looking into it.

Question: 200 miles total length would that be, Chuck? Or 200
either way?

Answer: 200 miles total - the 17 is plus or minus.

Question: ©On this hot engine - do you plan to make any changes in
the engine itself, or Jjust in the pitch angle?
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Answer: No. We don't have any objections to the engine having a
higher specific impulse and higher thrust. It gives us better per-
formance actually. It's just a matter of accounting for the fact
that it's the condition that exists.

Question: What will you do to offset thisr <Can you describe that
again?

Answer: In the first place, vyou vse an arnalytical model of the
engine in figuring out which trajectory you fly. So you first set
up this analytical model that represents your engine and, as I say.
this is adjusted to now represent the Gemini erngines better, based
on our experience. And the ultimate result is that we pitch the -
because it operates with higher thrust, you pitch it over a little
faster and you really end up fliying the same trajectory as you had
intended to if you were operating at lower thrust.

Question: Because of this, you1 can carry a iittle more payload?
Answer: That's correct.

Question: What will that translate into - 50 or 100 pounds before
you start getting a mass problem?

Answer: Actually, there is no structural problem there at all,
Warren. We could go up to a lot higher thrust - but it should
amount to 100 pounds a payload. somstking l1ike that,

Question: Chuck, what did you say vou have to go through to pre-
pare the crew so that their heads wouldn't snap forward upon landing
as they did on this flight?

Answer: Our present thinking is tha* it was primariiy Just the
surprise element. We had not briefed =hem that this was going to

be so severe. We loocked at this and said 2-.,/2 g and this isn't
too unusual. Obviously, for exarple. when a feliow is making a
carrier approach and hooks the arresting system with his airplane,

he's aware that he's going to stop fa.rly shortly. And this was
not the case. We think that probably just telling them about it
and the knowledge of this is good enough. 2ut this 1s yet to be
proved, as I point out here. There are other things we can do,
if we have to, which would - I mean rather than just use a simple
disconnect and going through this bridal condition in a nylon
strap - put some shock absorbers in xt, or something like this.
But we don‘t think we have to do that at the moment.

Haney: You want to say a word on &T-4. <Thuck?
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Well, GT-4 is still going along very weil., I don't have too
much to say about it. We really haven't run into anything worth
talking about. We went into joint combined systems test with the
launch vehicle in the last week. Next raior operation we have,
of course. is the wet mock simu.ated fiight - we have GA&T testing,
etc., to do in between those tests. bkut wr' re mo-1ng aiong in the
planned program and nothing has coms sp t2 dsciate from our plans.
I think you can see here that w2 realliy taven rn zoms up with any-
thing on GT-3 that imparcts strongiy on H7-4.

Question: When 1s the wst moIk?
Answer: It'1l be around the mioddis of trnils montn

Question: How are ths ~recks with t o :

coming along? Dr. Moeller :ndicated last wesk that possibly
you're not guite ready yst ard that 3 r
launch date will depend a 1ot on how yoi com:
Mission Control Center here.

Answer: The last time 1 =zalked to Ihr: he 1adicared it was comling
along per plan. The hardware part of tt ras d up very weli,

and it's really the software. wh.oh you are dolng more or less
continuous checking on all the way a.ong hers row  and in which
something could coms 0wl OI the wocids o0 YOu @7 aothing 1
that's happened. L7 8

Haney: T pelieve treyv navs fald TTAat sIn..ator program r.aning.
Question: That s correcn.

Haney: Which was the big worry. 7Trzy actually nied the Jape simu-
lator in very successfilly and wiil bz abple To partiiipate, then,
in all the prelaunch sims.

Question: They rave koen usirg 1t7

Haney: Yes. Tt tested out wal_.

Question: Will you keep a =ontrol capab.::11v at the Cape on standby
for the first orbhit or so°

Answer: Threre wiil k&= a ‘a.ui~cr aoontrol —apab:l-ty at the Zape and.
in addition to *th. ha 2oddard conpiters will ke programed. and on
standby, for eorb:tail trajsctory operations. So rnare 1l be a
reasonable capabil:ty backing p the MID tere

)

s}
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Question: Chuck, you will have the crew in tempo there, too?

Answer: There'll be a crew there because it is a normal network
station. Of course, it's an augmented crew for launch, anyway.
But we are really to that primarily as a launch backup. The
Goddard thing I alluded to really amounts to sending the inform-
ation down here.

Question: If something went wrong here, could Goddard control the
flight or would you have to terminate it fairiy gquickly?

Answer: No, the way it looks to us, we would not control the flight
from Goddard, but with the Goddard backup informat:ion it would be
possible to continue on with the flight.

Question: Anything new cver the weekend on the EVA expsriment?
Answer: No. We're still moving along with our work,

Question: Still hoping?

Question: What exactly ia the work?

Answer: We have, of course, bhad an EVA program going on for a
substantial length of time and the work is inveolved in the qualii-
fication of various equipments - even the EVA suit, although you
may have heard that it's complietely quaiified, this is not true.
There's still some testing going ¢n on it. That's typical.

Question: What remains in the suit work and the hatch, your
spacecraft pressure work tc still be werked out? 1Is it considerable?

Answer: No. We've progressed to the point where I do feel that
it's very unlikely that we'll coeme up with a suit problem.

Question: That we wouid not?

Answer: That we would not - it's wvery unlikely that we would come
up with a suit problem.

Question: So that means that the maior prcblems are with the space-
craft?

Answer: No. We have a number of areas where we are actually still
continuing to conduct tests. The test program has generally moved
along so things look pretty gocd, but we never can tell what might
crop up. Everything is in the mill.
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Question: What are the nature of the hatch tests?
Answer: We have, cof cour decne many, many hatch tests, some

= 7
starting a year and a hzif ago, zta. B:i:f the ones that are of
significance that ws havs compLstad racently 3rs ths hatch cold-
r

temperature tests, demcnstrating that yvou can upgen snd close the
hatch, for example, undsr sxtremely erat the
hatch is opened, for examp.s, and s Tz

both sides it can get quitse orid 0 2r
something like that. You want te :

differences in temperzturs L tha tem-

perature of the frame, 1t will 2pen and ciczz zatisfz-torily,
It would be this typ= «f thing.

Question: If everything gezs smegthls Zr thois type of tastl
it still won't maks arny 4.F :
man will emerge, will it?

Answer: That 1g correct.

Question: It's pretty well =2ettled that he’ll 523t =tand up?

Answer: That is correch.

/

Question: What is the
above the earth?
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Answer: g

you'd almost have tc catch 2 =zuitgl

measure its excitation - I really

has no significance. 7You b
+

a

and temperature 1g rs.ated

just not hardly any up theze, v

on the surface cf ths spaaoszcral

it's radiating to and nct dstz

There's no conducticn of somsbhing

And, of course, 1n spacs, X

from the earth or the h=a
1

& temperaturss -
surfacsa condition
t sort of
. adiaticn
marh Ls radiat=d

equilibrium temperatures 3ro
cn the spacecraft - thsz colinr of
thing determines how musch haas
from the earth and the sun, a8
back out.

Questicn: Well, tell ms woinid
hot if he were up there without
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Answer: Well, again, it's the same business. You can put protec-
tive cover layers on him of certain cclors and balance the radia-
tion out as compared to the heat absorption from the radiaticn
sources that you have, the sun and the earth, and get a temperature
balance. And, of course, in an unmanned spacecraft that's all they
do - they just paint stripes or particular colors on a spacecraft
and they maintain it right at 70 degrees con the inside.

Question: If a man‘e outeside. Chuck, he will feel ccld at a 100
miles altitude. 1n fact, he'll be dead cold, weuld he not?

Answer: ©Not for some period of time - and it is even theoretically
possible just to hold his temperature rather accurately at a com-
fortable temperature by . . .

Question: Rotating him evenly? . . . . halancing him at & rpm
or 8 rpm?

Answer: That's right.

Question: Has anyone thcught cf putting a molecular thermometer,
or whatever you might want to call it, aboard on the exterior of
the spacecraft?

Answer: No. We've never - at least, not to my knowledge, Jules.
Y g

Question: Do you think, Mr. Mathewz, do yvou think that's what
Colonel Leonov was doing when he was tumbling = he was rotating
himself?

Answer: No. He certainly wouldn't have been cut there for the
length of time that would require any action of that type. I'm
sure his garment was fairly well insulated and he did have a
fairly reasonable temperaturs baiance tc atart with so that T
don't think he would have had to do anything.

Question: The time that ocur spacemen is emerged or partially
emerged - will that be comparable to the time the Russians -
or Russian - emerged or shorter?

Answer: I really can‘t answer that. We really haven't completed
that study yet.

Question: Mr. Mathews, Ed White said that threy were going .
to perform extra vehicular activity both directly to the sun and
in the shadow of the spacecraft. 1Is this true - that it's geing
to be performed more than once?
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answer: No. I don't know what - I don't know. You'll have to
ask him. -

Question: You won't operate the thrusters while he's extra
vehicular, will you?

Answer: In the standup maneuver, I don't see any problems with
operating the thrusters.

Question: Will they be operating . . ..

Answer: We haven't gotten that far yvet. I don't know what he's
talking about.

Haney: He means that forward firing thruster - will that come
over the hatch?

Answer: It's off center.
Haney: I think it's past the time that you have here.

Chop: Okay.
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HOUSTON, TEXAS -- The first development test of a possible
landing rocket system for the Apollo spacecraft is scheduled to
take place here Tuesday with the drop of boilerplate spacecraft
from a crane into a 700,000 gallon water tank.

The l5-~foot deep tank is located on the northwestern edge of
the Manned Spacecraft Center. It is 130 feet on a side, with 3-foot
“igh retaining walls, and is lined with a plastic material.

The boilerplate is fitted with two pair of rockets and an
g-foot long altitude sensor. The rockets are mounted outside the
pressure vessel in the outer rim of the heat shield and the thrust
vector of the rockets is alined with the gravity vector of the
spacecraft.

The rockets are idéntical to those used with the parasail
boilerplate, each one producing 6,000 pounds of thrust. They are
being tested as a possible method of attenuating landing loads for
Apollo.

Structural reinforcement of the heat shield area of Apollo is
the present solution for preventing damage to the spacecraft in a
rough water landing. If the landing rocket system proves desirable,

——more--
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it would cut several hundred pounds from the weight of the Apollo
command module, in addition to providing an improved emergency and
landing capability.

One more test will be conducted. Only three of the four motors
will be fired in the second test to determine the amount of at-
tenuation with a partial failure of the rocket system.

In both tests, the boilerplate will be instrumented with 14 pres-
sure transducers on the bottom of the heat shield and accelerometers
and rate gyros inside the spacecraft. Lead weight will ballast the
boilerplate to 10,000 pounds to give the vehicle a drop rate of
30 feet a second. It will be dropped from 22 feet at a 27 degree
angle which is the same angle at which the Apollo command module
is suspended from its parachutes.

HHE
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HOUSTON, TEXAS -- Dr. Jeannette Piccard, educational consultant
for the Manned Spacecraft Center and unofficial holder of the American
altitude record for women balloonists since 1934, will be the prin-
cipal speaker at the awards ceremony of the Houston Seminar of
High School Sciences, Saturday, May 8, at Memorial High School,
Houston, Texas.

The Seminar is sponsored annually by the Houston Council of
Science Clubs and the Engineers Council of Houston in cooperation
with the Baylor University College of Medicine.

The program will afford approximately 100 outstanding students
from the Houston area an opportunity to make both oral and written
presentations of their research projects. Students in grades 10,

11, and 12 will compete in the senior division, and those in grades 7,
8, and 9 in the junior division. Both divisions will include cate-
gories for research projects in Earth science, life science, mathe-
matics, and physical science.

First place trophies and second place medals will be awarded
to the winners in each category for both divisions, in addition to

--more--



Add 1
MSC 65-58

special awards by the Houston Heart Association and the American
Institute of Chemical Engineers.

The Manned Spacecraft Center will sponsor a special competi-
tion for the National Aerocnautics and Space Administration awards
which will be made to the winners of technical and editorial
papers. Eight winners, four each from the junior and senior divi-
sions will receive NASA plaques and certificates. Presentation
will be made by Eugene E. Horton, Chief of Educational Programs
and Services, Public Affairs Office, Manned Spacecraft Center.

Dr. Piccard, who will speak on the subject, "Trials and

Tribulations of Pioneering,"” is the widow of the world-renowned
balloonist, Dr. Jean Felix Piccard. 1In 1934, Dr. Piccard and her
husband rode a balloon to an altitude of 57,579 feet, an exploit
for which she was awarded the Clifford B. Harmon International
Trophy. She was also the first American woman to hold a spherical
balloon pilot's license. This was granted by the Federation Aero-
nautique International, an organization that maintains all inter-
national aviation and spaceflight records.

Dr. Piccard has earned a doctorate in Philosophy from the
University of Minnesota; a Master of Science degree in chemistry
from the University of Chicago, and a Bachelor of Arts degree from
Bryn Mawr College, Byrn Mawr, Pennsylvania.

The presentations are open to the general public.

HHH



AN RIS L T =

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MANNED SPACECRAFTF s

- g CENTER; ),,;,a;;:f,f;i,“ i, Texas
HUnter 3-4231 : MsC §5-55
May 12, 1965

»
22 ViHouston

oLt

AV

HOUSTON, TEXAS -- The space suit for the lunar landing mission
is the only operational equipment whick must be designed to go all
the way to the surface of the moon and return to earth.

The Apollo suit, being developed by Crew Systems Division of
the Manned Spacecraft Center, for use on the lunar surface is not
a single garment, but an integrated series of garments. It is de-
signed to provide the astronaut the best possible protection a-
gainst the environment he will encounter on the lunar surface.

The entire suit is called the Extravehicular Mobility Unit
and it must shield its occupant against extremes of temperature
from minus 250 degrees Fahrenheit to plus 250 degrees Fahrenheit.
Micrometeoroids and the complete vacuum of space are two other
hazards it must withstand.

The well-dressed astronaut would wear the following assembly
when he steps onto the lunar surrace.

The first layer is a liquid cooled undergarment. Through
earthbound tests, sciertists have determined the neat load an
astronaut would generate while working on the lunar surface. The

--more--
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best method of cooling the astronaut under these conditions is by

circulating cool water through small tubes which are in direct con-
|

tact with the skin.

The second layer of the astr%naut‘s attire is the pressure
garment or the actual suit assembﬂy. It must be pressurized while
the astronaut is on the lunar surflace to protect him against vacuum.
The soft pressure garment tends tg take a spherical shape when
pressurized, so joints must be built into the suit to provide mo-

ility.

Mobility can vary in different joints of the suit, and engi-

neers must design each suit joint to give the greatest mobility

for its corresponding human jointi For example, a knee joint needs
only a flexure or bending movemeni. It would not be acceptable
as a shoulder joint, which must mike many complex motions.

Covering the pressure suit i. micrometeoroid protection gar-
ment. It is composed of lightweilht materials arranged to provide
as much protection iIrom meteor01d$ as a thin sheet of aluminum.

The astronaut’'s atrtire is completed with a thermal overgarment
composed of many thin layers of syperinsulation with a white syn-

hetic fabric as an outer layer. ;Thermal mittens protect the hands

and are provided with slit openings in the palms to permit egress of

-=-more-—-—
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specially insulated gloves when tasks requiring finger dexterity
must be performed.

The suit, including the thermal and micrometeoroid garment,
weighs less than 50 pounds. The backpack which supplies oxygen and
véntilation to the astronaut on the lunar surface weighs 60 pounds,
and emergency oxygen and communications weigh ten pounds.

Wwhile wearing all this eqaipment, the astronaut must be able
to walk over the surface and perform many tasks

The suit unit was taken toc 3end, Jdregon, rerer.ly tc be tested
in terrain similar to conditioas expe-ted to be fcund or. the moon.
The tests indicated that some joint areas, particularly in the thigh
and ankle, need improvement to allow the man to move and perform
assigned tasks more easily.

MSC engineers are pursuinq a development program to cut down
weight and bulk of the outer layer% to provide more mobility and
several alternate approaches have been suggested.

In one concept, micrometeoroﬁd and thermal protection would
be integrated as additional layers| to the basic Apollo suit, as

I
the Gemini extravehicular suit is konstructed. A second approach
ombines the two types of protectiLn into the basic suit below the

waist, and the ascronaut wears a separate covering on the upper

part of the bHody. --mo#e—-
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Protection for the astronaut's eyes must also be considered
as part of the pressure garment assembly. Without any atmosphere
to scatter and cut down the power of the sun's rays on the lunar
surface, the astronaut is exposed to visible, infrared, and ultra-
violet rays. Solar reflection from the space suit, the lunar ex-
cursion module, or scientific egquipment can produce a blinding
glare. Dark adaption problems will be created by the transition
from light to shadow in sunlit areas.

As a solution to these visual problems, an adjustable visor
has been designed on the helmet. It operates similar to a sun visor
in an automobile, and can reflect 80 to 90 per cent of visible light,
60 to 80 per cent of infrared rays, and nearly all of the ultra-
violet rays. An inner and outer visor arrangement prevents fogging
_due to temperature extremes.

While the Apol.: stit is undergoing its deve.opment period,
the Gemini suit is being gualified for early earth orbital flights.

With smalil medifications, Gemini suits will also be used for
early Apollo earth orbital missions to allow des:gn engineers to
concentrate on deveicpment of the Apollo suit for lunar trips.

The major development effort remaining for the Gemini program
is the extravehicutlar suit. In later Gemini missions, the astronaut

--more--
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will step outside his spacecraft for the first time, protected only
by his pressure suit.

For micrometeoroid protection, a cloth material which will
stop penetrating particles has been developed for Gemini. The
Gemini suit will be qualified for vacuum and extreme temperature
operation in the 35-foot diameter vacuum chamber at the Mannel Space-
craft Center.

Since the beginning of manned spaceflight programs by the U.*
che development work in suits has had two goals. First, to protect
the man inside the spacecraft cabin in case of a loss of pressure.
Second, to provide protection for the man venturing outside into
space. An investment of $12 million in developing pressure suits
for Gemini and Apocllo has already been made by the .U.S.

Without the space suit to protect man, the national goal of
walking on the surface of the moon and gathering the scientific
information cannot be met.

Ever since the _ate President Kennedy expressed our national
purpose in reaching the moon, MSC has been working on suits wr.crn
can support man in true space as found on the lunar surface.

The suits developed in reaching this goal add to our know.-
edge and insure the safety of the astronaut. In the meantime.

--more~-
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the suit provides back-up insurance should the spacecraft lose
pressure during earth orbital flights.

The U.S. space suit is being designed as a mobile, light-
weight item which will enable man to make space another environ-
ment in which he can work and live.

HH#
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HUnter 2-4230 MSC 65-60,

May 24, 165

HOUSTON, TEXAS -- The Manned Spacecralt Conter was host last week To 18
honor students represensing the matisnally-acclaimed Preject  SFARC zroun of
Nortreast High Schoo

—5ia 4 (.

The SPART Pro‘ect was started in October 1362 by the thea 25-year old

Nortaecast High Schesl physics teacher, Robert Montgomery, Jr., with full
enthusiscstic support of other faculiy merbers and school administrators.

Mr. ¥Montgomery has remained coordinator of the Project since its inception.

A total of 61 students now zarticlipate In the project on an sectlve, continucus

bacis, with another 123 students giving backup surport tc project work.

ect was first started, accorcding to Mr. Montgomery, an eff@rt

was made to simply organize 'some sort of space zlub." Student responses was so
tremendous that the result was a full-fledged space research vroject named

wn

TARC (for space ressarch capsule) which had as its goals the construction of
a space capsule gimulator (equitment and ground control system ), the vrevara-
tis= of student astronauts, and the testing of eguipment and rmen in a sirulazed
gpace Tlight.

~ -~ - . . : -

The original SPARC merbers fovred six commitiees to accomplish thelr ob-

Jectives. These activities have expanded with time, bul the project ras Rept
escentially the same general organirzation, with the Tfol_owing committees:

“- a -, LU Yo g e B ! . S ]
(1) 167 wal/Peyehology; (2) Flight Plan; (3] Astrionics and Communications;

-
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GEMINI NEWS CENTER

M3C 65-61
June 1C, 1965

HOUSTON, TEXAS -- The NASA Manned Spacecraft Center here is seeking
proposals for an experiments package to leave on the moon when American
explorers depart on thelr return trip to earth.

The package, called the Luner Surface Experiments Package (LSEP),
will centain a combination of Instruments to measure the moon's gravity
and atmosphere, heat flow and solar wind, proton activity and micrometeorite
impacts for as long as a year.

The package will also contain a data subsystem, including telemetry
transmitters, controls and antenna; electrical, thermal and power generation
subsystens.

The experiments to be lefi behind are separate from the lunar geologlcal
eguipment to be used by the astronauts during thelr pericds of explorstion.
They will use such items as hand tocls, coring devices, cameras and
containers.

The Apollo lunar landing program is NASA's effort to land two men on
the mcon and return them safely by 197C.

The experiments package will insure that a flow of information about
the moon will conmtinue long after the astronsuts have returned home.

The first step in this program will be taken June 16 when interested
firms will attend = bidders cconference af M3C.

Up to three firms of those responding to NASA's request for proposals
will be selected for awards of separste $500,000 research and development
contracts. The six-month contracts would be fixed price.

- more -
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One of the three, after a review of his proposals and mock-ups, will
receive a cost-plus-incentive fee contract to develop hardware to do the
long-time lunar exploration.

Mock-ups coming out of the first contracts will be delivered to the
Mznned Spacecraft Center and to Grumman Alrcraft Engineering Corporation,
Bethpage, New York, manufacturers of the Apcllo lunar excursion module.

The experiments packages will be delivered to the moon aboard the
Apollo spacecraft, and landed on the surface by the lunar excursion
module (ILEM), that section of the spacecraft designed to land men on the
moon and return them to the command module in lunar orbit.

Several identical packasges ultimately will be left on the mocn, one
aboard each man-carrying LEM. The packages will operate for about a year,
possitly using a nuclear power source.

As many as eight experiments are candidates for inclusion aboard the
LSEP:

ACTIVE LUNAR SEISMIC EXPERIMENT to ascertain the elastic properties
of the lunar surface and interior to a depth of 500 feet. This experiment
involves explosive charges for seismic measuremenis, with the explosives
set to detonate long after the astronauts have left the mecon.

PASSIVE TUNAR SEISMIC EXPERIMENT to detect seismic waves from natural
sources, using a three-axis, long-period seismograph and a cne-axls short
veriod seismograph.

- more -
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IUNAR GRAVITY EXFERIMENT to measure the accelerstion of gravity over
a period of several months, using expected "tidal" effects and changes in
the moon's gravity caused by selsmlc activity and free oscillations,
possibly caused by “grevitational waves" from stellar activity.

LUNAR METEQROID MEASUREMENT to measure the flux, velocity, radiant,
momentum and depth of penetration of metecroids into an aluminum collector.

HEAT FLOW EXPERIMENT, a study of the thermal regime near the lunar
surface using temperature probes "stabbed” into the surface by the flight
crew, and left to transmit temperature changes.

IUNAR ATMOSPHERIC EXPERIMENTS, using a lunar atmosthere analyzer, a
lunar ionosphere analyzer and a total pressure measuring gauge. These
instruments will determine the degree of lunar stmosphere, 1f any.

LUNAR RADIATION EXPERIMENTS to measure electron and proton activity,
and to measure the hydrogen helium ratic of solar wind as 1t strikes the
lunar surfacé.

LUNAR SURFACE MAGNETOMETER tc determine, with well-defined accuracy,

the moon's magnetic field at one or two lceations.

T



GEMINI NEWS CENTER

MSC &e5-6¥ .
June 10, 1965

HOUSTON, TEXAS -- Robert 0. Piland has been appointed manager
of the newly formed Experiments Program Office at the NASA Manned
Spacecraft Center here.

The new office will be responsible for developing, implementing
and integrating all experiments to be flown on manned space missions,
and is a part of the Engineering and Development Directorate at
MSC.

Piland was formerly deputy manager of the Apollo Spacecraft
Program Office, an assignment he was given in January, 1962, He
joined MSC in 1959 when it was called Space Task Group.

With Piland in the Experiments Program Office will be Robert
E. Vale, formerly assistant chief of Structures and Mechanics
Division at MSC; John W. Small, formerly resident Apollo manager
at Grumman Aircraft Engineering Corp., Bethpage, N. Y.; Norman
Foster, whose entire Gemini Experiments Branch has transferred
from Gemini Program Office into EPO, and William Armstrong, experi-
ments coordinator from Advanced Spacecraft Technology Division.

Besides being manager of EPO, Piland has been named experi-
ments manager for Maxime Faget, Assistant Director for Engineering
and Development at MSC.

Piland joined the science staff of the NASA Langley Research
Center located at Langley Field, Virginia in 1947, As a research

--more--—
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scientist he became engaged in the development and flight testing

at Wallops Island, Virginia, of rocket-propelled research test
vehicles. Under Piland's supervision, three-, four-, and five-stage
test wvehicles were successfully developed and used to obtain unique
test data in aerodynamic heating, which substantiated theories
which could be reliably used for the design of hypersonic vehicles
such as ballistic missile nose cones, the X-15, the Mercury Space-
craft, etc.

During 1958, Piland served as a technical assistant to the
President's Advisor in the space and missile fields. At the termina-
tion of his duty in 1959, Piland was asked to take the assignment
of Assistant Chief of the Flight Systems Division, Manned Spacecraft
Center. Within the Flight Systems Division were organized approxi-
mately 150 technical and scientific persconnel responsible for over-
seeing the proper development of the Mercury capsule and its various
systems.

In early 1960 Piland was assigned to manage the early planning
and study efforts which led to the present Apollo spacecraft program.

In 1962 Pilana received the Institute of Aeronautical Sciences'
Lawrence Sperry Award for notable contributions made for the advance-
ment of the Aerospace Sciences.

--more--—
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Piland attended secondary schools in Portsmouth, Virginia.
He graduated from the College of William and Mary, Williamsburg,
Virginia, with a BS degree in mathematics in 1947.

Piland is married to the former Myra Stanton of Brooklyn,
New York. They have three children and reside in Dickinson,

Texas.
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HU 3-5111 MSC 65-63
June 29, 1965

HOUSTON, TEXAS -~- One geologist, two physicians and three
physicists were named today by the National Aeronautics and Space
Administration to join the 28-man team of astronauts in training
at the NASA Manned Spacecraft Center here.

The new scientist-astronauts will train as highly specialized
scientific crewmen for the Apollo pregram.

They are:

Ower: K. Garriott, 34, of 825 Cedro Wav, Stanferd, Caiif., an
associate professor of phyeics at Stanford University.

Edward G. Gibson, 29, »f 2907 Via Corbina, San Clemente, Calif.,
a senior research scientist at Applied Research Lzboratories, Aero-
nutronic Division, Philzey Corp., Newport Beach, Calii.

Duane E. Graveline, 34, of 705 Windrock Drive, San Antonio,
Tex., a fiight surgecn at the NASA Marned Spacecraft Certer.

Lt. Cdr. Joseph P. Kerwinr, 33, of 3056 'Lakeshore Blvd., Jackson~-
ville, Fla., staff flight surgeon for Air Wing Four, Cecil Field
Naval Air Station, Fla.

Frank Curtis Michel, 31, cf 6415 Mercer St., Houston, Tex., an

ssistant professor of space sciences, Rice University.
——-more--—
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Harrison H. Schmitt, 29, of 709 W. Grand Canyon Ave., Flagstaff,
Arizona, an astrogeologist for U.S. Geological Survey.

They were chosen from a group of 16 nominees submitted to NASA
by the National Academy of Sciences, Washington, D. C. The Academy
screened about 400 applications forwarded by NASA earlier this year.

Two of the gix selectees are gqualified jet pilots. Kerwin has
been a Naval Aviator since 1962; Michel has about 500 hours in Air
Force jets. They will report to the Houston space center to begin
training in late July.

The others will report July 29 to Williams AFB, Arizona, to join
an Air Force class of cadets for a year of pilot training, then will
continue training at Manned Spacecraft Center.

Garriott and Graveline are private pilots.

The new astronauts were judged by the Academy mainly on their
scientific backgrounds, regardless of jet pilot experience, unlike
previous astronaut selection programs. They underwent strenuous
rphysical examinations, wére given jet indoctrination flights by MSC,
and took extensive tests. Age limit was 34.

Of the other 28 astronauts on board at MSC, all hold bachelor de-
grees, ten have master's and one has his doctorate. All are gqualified
in jet aircraft and have flown a combined 85,000 hours.

——more-—-—
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Beginning in April, 1964, the NASA Office of Space Scienoce
and Applications and the National Academy of Sciences cooperated
in developing the scientific criteria for the selection process.
The Academy conducted the screening for scientific qualification
of the applicants. The NASA Office of Manned Space Flight and the
Manned Spacecraft Center were responsible for all other aspects
of selection criteria and screening.

HHH
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Cwen K. Garriott was born a:t Enid, TOkla., Nowv. 22, 1530. &=

1s five feet, nine inches tzll and weighs 145 pounds. Xis wife is

the former Helen Mary Walker ¢ Znic¢. They have three sons: Randall,

1C; Robert, 9; Richard, 4, His warents, Mr. and Mrs. Owen Garriott,

.s

Garriott has been teachin lectronics, electromagnetic theory
and ionospheric physics at Stanfcrd University since 1961, and has

performed research in ioncspheric physics since obtaininc his dogw-

torate

O

et Stanford in 1860. =He is & 1542 g¢graduace of Inl¢é Higha
School, rgceived nis Bachelor of Science legurees Iromm the Univoeroiows
of Cklzhoma in 1983, and c¢ot his Master of Science dagree Irom
Stanford in 1957.°

He spent & yvear in Erncgland cn & Xaticneal Scilience
fellowship at Cambridge
tion at Slouch in 1%50-61. He was a consulient to whe Fanred
Space Scilence Division of NASLR's Office of Space Scicuces oad Lo-

lications, and to Lockheed Corporaticn s Swnace 2hvsics Lranch. Fa
_ P z _

was secretary to the U.S. Commissicon, International Scientilic

Radio Union, was regional editcor of Plaznetéry and Sarce Scloncey,

is a member of the American Geoshvysicail Uniocon, P& Scta
Xi, and the Institute of Electrical and Ilectronic Lngineers. Ee
was an cicctronics ofdicer in the Navy for threo years, serving on

destrovers.
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LOWARD G. GISSON
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néward G. Gilbscn was born in Buffalo, N. V., Nov. 8, &

b
rly
i
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He iz five feet, nine inches tall and weighs 160 pounds.

narried to the former Julia Ann Volk of Alden, N. V., and th

i}
m
g

have a son, John, 1, and a daughter, Jannet, 5. His parents, Mr.
and Mrs. Calder A. Gibson, live at Xenmore, N. Y.

Gibson has been in aercspace research with Eppliied Research
Lanoratories, Newport 3each, Calif., since Juae 1984 when ne re-

caived his doctorate in engincering whvsics from wne Cuillornla

- NI . = - = N R . B -
Institute of Techno.x.ogy. Ee recoived oo iMzster of Szclenrne celrec
1n 1%560 &t Caltech, and his Zacneior o Science i 1858 z.o the

University of Rochester, N. Y. Ze is & 1553 graduite oo .lonmora

High 3chool at Kenmorae, N. Y.

physics, and LalSr wrote several Tecnililiol TADers, LoolullnD sone
oin his work with LASER. EHe is a member o Tau Beto -1, Sogae I,
Anerican Institute of Aercnautics and Ascronautics, —o o L. Co
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DUANE E, GRAVELING

k

Duane E. Graveline was born at Newport, V., Mar. 2, 1931.

He is six feet tall and weighs 165 pounds. His wife is the former
Carole Jane Tollerton of Newport, and they have four daughters:
Jill, 13, Joan and Jean, 12; Jane, 10. His parents, Mr. and Mrs.
Edgar Graveline, live at Newport.

Graveline left the U.S. Air Force earlier this month <o join
the staff of the Medical Operations Office at Manned Spacecraft
Center. He was a military flight surgeon at the Aerospace Medical
Division, Brooks AFB3. EHe formeriy was a scientific rescarcher in

the field of bicastronautics at Wright-Paititerson AT, Chio, &nd

has written more than a dozen technical and scientific papers, in-
cluding many on the effects of prolonged weightless in space flights.
He also participated during Project Mercury as a medical mconitor

for NASA,

He attended public schools in Vermont, received ais Bachel.or of
Science degree from the University of Vermont and won his Doctor of
Medicine degree in 1955 from the Vermont Medical School. Ee ‘nterned
at Walter Reed Army Medical Center in Washington, D.C., in 1855-586,
then earned his Master of Public Health degree from John Lomikins
School of Hygiene in 1958, While in the Air Force he attended Nuclear

Medicine.School, the Air Force School of Aviation Medicine, Missile

ce Medlicine

jal]

Medicine school at Cape Kennedy, Fla., and Advanced Aeross

School at Brooks AFB.
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LT. CDR. JOSEPH P2,
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Jogepn P. Kerwin was born in Oak Park, I1l,, FPab. 15, 1932.

He is married to the former Shirlev Ann Good of Danvillie Pa.,

0

nd they have a dauchter, sSharon, 2. . His parents, Mr. and Mrs.
Ecwirsi M. Kerwin, live in Chicago. He is six feet ta2ll and waighs
174 pounds.

Kerwin has been in the Navy since Julyv, 1933, and won his

pilot's wings at Pensacola NAS in 1222, He wai named whae oufsionde

1ng olficer student in his cade:s class. Drior S0 Locomine @ NAVaL
aviator, he was two years flLigh: surgeocs with _orine —ir GIOWuL L
a2t Cherry Point, N. C. Later, ne sarved as LiIghT surged, for Fichter
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m
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3
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Sguadron 101 &t

o s
, V&., when

became staff flight surgecn for Air Wing Four, Cecil Field, KAS, Pl=.
He 1s a 1545 graduate of Fenwick High School at Czk Park, Iil.

He received his Bachelor of Arts

h
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in 1953 from the Collicsge

of Holy Cross, Worcester, Mass,.
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nws DocTor of Medlcine dagrce

from Northwestern University iedi
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at District of Columbia General Hospital, Washincicn, D. C., cairing
1957-58. He also attended the U.5. Wavy School cf Aviation Medicine

at Pensacola,in 1958.
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Micnel hnis been zt Rice Liniversity, Douston, ince July, L19EZ.
He researches and t=zaches BPpaCs sClendces, Sulhn &3 tho interactios
Gf solar winds and the Lunzry z- : e dornzel SO A
searcn re1iow at the Califcocrai. Trnsti—=unie of YecLiulnTy, Tlsadenz,
Colng cxperimental ang thecreiical work in nucles- Tavsico.,  Fo
recelved nls cocvorave 1o Physlon at Celcecn in 1987 snd mod zlrned
his Bachelor of Science degrae there "with hororst in 19835. Es
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15 a 1951 gracduate of MoClateny Zigh School, Sac

engineer worxing on the Corporal Missile Program at wn

-

Missile Division of

ko

Calif. An Ailr Force ROTC graduate, Michel recei

ing at Marana AFB, Tucscn, Ariz., and at Laredo
He fiew 786 inte

Bases in Texas.
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Larrison H. Schmitt was born at Sanca Rita, N.M,, on Julv 3,
18935. He 1is five feet, nine iaches tall and weighs 165 pounds. A
oachelcor, his parents, Mr. and Mrs. Harrison A. Schmizt, live in

Silver City, N. M.

'.i

Schmitt has been with the U.S. Geclogical Survey s Astrogeology
Departnent at Flagstaff, Ariz., for the past yvear. Ze was project

chici on pnoto and telescopic mapping of the moon and Slanets, and

was amocng the USGS astrogeolog.sts instructing NAZL 30rGRauts curing
“helr geological field trips. From June 1983 <o June 914 Schmice
weés on a National Science Foundatlon Cso-i0lTore. Silloniinic wod
Harvara's Department of Geological Scisnces. D2rior ©o ©halt falloe—

ship, Schmitt had received z Fulbrighce Dollowshls ©o Wowway {(1927-38

a Kennecot Fellowship in Geology (1833-39,, z Farvard Fellowsnt-s
{(18395-560), =& rker Traveling Pellowshils (1S3I-E32), =nd 2 Zarvord
Traveling Fellowship (1980).

He graduatec from Western Zigh Schocl, Silver Cilty, N.o., -5
1953, and frem the Californis Irzzituce of Teoanoslogy, Fasadens, In
1957. He studiecd at the Liiverzicoy oI Julo Lo Worvn during 1S57-55,
and recelved Ll. coctorace in Ceoslogy from Harvard LoLT csant. e
was a teachir Iellow at Earvard In L5811 where ne Touohr goslociozl
sciences. ZIarlier, he had done geological work for the xoowagian

eologiwni Survey in Oslo, and for the U.S. Geoleogical Survey in Now
Mexico and. i“ontana, including scme undérgraduate work. He is & men-

per of Sigma X1 and the American Geopnysical Union.
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NASA HEADQUARTERS RELEASE
6-26-65
NASA NAMES GEMINI AND APOLLO MISSION
DIRECTORS

The National Aeronautics and Space Administration today an-
nounced the appointment of Robert F. Thompson as Mission Director
for future Gemini missions and Colonel C. H. (Rit) Bolender, USAF,
as Mission Director for the first and second Apollo/Saturn IB
flights.

Thompson and Bolender are assigned to the Mission Operation
Organization in the Office of Manned Spaceflight, NASA Headquarters,
wWashington. They will have overall responsibility for directing
assigned missions.

Thompson, was Chief Landing and Recovery Division, NASA Manned
Spacecraft Center, Houston, before receiving the Headguarters as-
signment. He will direct the Gemini 5 mission and all remaining
Project Gemini flights.

Christopher C. Kraft, who served temporarily as both mission
and flight director for Gemini missions 2, 3, and 4 will continue
in his regular assignment as Flight Director for future Gemini
missions. In addition, to his regular assignment as Mission
Flight Director, he is Assistant Director for Flight Operatiomns
at the Manned Spacecraft Center, Houston.

Thompson, 40, joined the NACA Langley Research Laboratory
in 1947. He is a native of Bluefield, Virginia and received a
B. S. degree in aeronautical engineering from Virginia Polytechnic

Institute in 1944. During World War I' he served as a line officer

in the U. S. Navy.



Before assignment to the Mission Operations Office,

Washington, in January of this year, Colonel Bolender directed

a studies group in the Office of the Chief of Staff, USAF. His
previous assignments include extensive guided missiles and aero-
nautical systems work and attendance at the Air War College. Dur-
ing World War II he served as a night fighter pilot in the North
African and Meterannean theaters. Bolender was born November 2,
1919. He holds a B. S. degree from Wilmington College, Ohio and

an M., D. A. from Ohio State University.
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HUnter 3-5111 MSC 65-64
July 1, 1965

HOUSTON, TEXAS ~- A "repeat performance" of Astronaut Jim McDivitt's
attempt to rendezvous with the Titan booster during the GT-4 mission
will take place in the Manned Spacecraft Center's Guidance and Control
Laboratory next week,.

Although McDivitt may not be present to act as pilot, G & C
engineers are planning to duplicate the rendezvous maneuvers using
the Virtual Image Simulator and a series of three computers.

The Simulator has been used to give a three dimensional repre-
sentation of a lunar landing, and rendezvous to train pilots and .
work out the problems connected with a lunar touchdown and rendezvous
with the command module in lunar orbit.

In the Gemini rendezvous simulation, the Titan booster will be
represented by a 30 x 10 ft. rectangle against a black background.

Several pilots including some of the astronauts will make the
flights. Each run will take about 70 minutes. The command pilot
will be seated in a mock-up Gemini cabin for the simulationfgnd will
nave the same field of view as the Gemini spacecrarft. He will have
his attitude and translational controllers for varying direction and

speed,
pe —-—-more-—-—
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In addition to the “"out of the window"-view, he will use the
"eight ball" attitude indicator to determine his direction of travel
and the incremental velocity indicater or 8pacecraft speedometer to
register increases or decreases in speed,

Each run will start after space¢raft separation when the Gemini
and its booster are 400 feet apart. The pilot will try to perform
the station keeping maneuver by coasting to 3000 feet from the booster,
turning around, and thrusting close to the target.

"We want to try to duplicate what was done during Gemini," Ron
Simpson said, "then we will try to find procedures that will be more
conservative in fuel consumption.” Simpson is project engineer for
the simulation.

The entire planned rendezvous maneuver will also be run. After
the first rendezvous, Gemini 4 was scheduled to separate 21.8 miles
from the booster and then perform a terminal rendezvous. Since
McDivitt used nearly half his fuel attempting the station keeping
maneuver, both rendezvous attempts were cancelled.

Several other computer studies of the Geminli 4 rendezvous orbital
mechanics are being conducted by the Mission Planning and Analysis
Division of Flight Operations, and by The?retic Mechanics BPench of
Guidance and Control Division. The Engineering Simulation Branch is
the only section of MSC attempting to refly the mission.

--more-~-



Add 2
MSC 65-64

"We expect to receive double benefit from these simulations,”
Simpson said, "hot only do we hope to obtain information for future

Gemini rendezvous, but we hope it will benefit in planning the Apollo

lunar rendezvous,
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HUnter 3-5111 MSC 65-65
July 1, 1965

NASA TC NEGCTIATE WITH FEDERAL ELECTRIC CORPORATION FOR
MSC SUPPORT SERVICES
The National Aerconautics and Space Administration today selected
Federal Electric Corporation of Paramus, N. J.---a subsidiary of Inter-
national Telephone and Telegraph Corporation---for negotiation of a
contract to provide logistical and technical information support services
to its Manned Spacecraft Center, Houston.
An award-fee type contract will be negotiated for a one-year period
<h renewal provisions for 2 additional years, if performance is
acceptable., Estimated cost for the first year of services is 1.5 million.
The services to be provided the Center include technical writing and
editing, technical documentation retrieval, microfilming, and graphic
arts. It is anticipated that approximately 200 persons will be requred
to perform these services.
Under an award fee type agreement the contractor can earn additional
profit by improving performance and reducing cost.
Federal Electric was one of 11 firms which responded to request

for proposals issued by the Center.
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Houston

HUnter 3-5111 MSC 65-66
July 1, 1965

HOUSTON, TEXAS -- Astronauts Frank Borman and James A, Lovell, Jr.,
have been assigned as the prime flight crew for the Gemini VITI mission
scheduled for the first quarter of 1966.

The backup crew for the flight of up to 14 days consists of Astro-
nauts Edward H. White, II and Michael Collins.

Borman and Lovell were the backup crew and White was the pilot for
the Gemini IV mission. The command pilot on that flight, Astronaut
James A. McDivitt, has been assigned as a spacecraft communicator
for the Gemini Vv flight.

Borman is command pilot for the Gemini VII mission, and White is
command pilot in the backup crew. Collins is the first of the third
group of astronauts named in October, 1963, to be assigned to a flight
crew.

Actual flight duration of the Gemini VII mission will depend on
experience from earlier flights and the progress of the mission itself.
Extravehicular activity may be conducted.

HH#
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NASA EQUIPS PEGASUS C WITH DETACHABLE PANELS

An enginsering sxperiment with the ultimate aim of possibly
returning te earth meteorcid punctured metal samples from long
exposure in space has been added to the Pegasus ¢/Saturn 10
project of the National Aercnautics and Space Administration.

Small "coupcns" or sub-panels of aluminum have been fastened
to the Pegasus spacecraft with simple guick-detach fittings.

The scheme is designed so that at some future date, if the experi-
ment is deemed feasible, an astronaut could detach the panels
and carry them back to earth.

NASA officials emphasize that no decision has been made for
an astronaut tc rendezvous and retrieve such samples. If the
sub-panels are reccvered from the space environment for labora-
tory study and analysis, they could provide actual samples of
meteorcid hits. Knowing the nature and thickness cof the material,
and length of time exposed, scientists could learn much about
the meteoroids, their effects and other factors of the space
environment.

Although numercus experiments have been conducted in space,
no materiszls punctured by metecrcids have been returned thus
far. Metecroids are believed itc be small particles of matter

——More--
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flying in space at great speeds. When they enter the earth's
atmosphere, they burn -- as meteors -- and those that reach the
ground are knewn zs metecrites,

The Pegasus experiment, managed by NASA's Marshall Space
Flight Center, is designed to gather knowledge of the frequency
and type of hits experienced in space, and radio the information
back tc earth. So far, Pegasus I and IT have recorded numercus
hits, while cther smaller satellites have added to the record,

In addition to installing the detachable sub-panels, the
Pegasus C flight plan has been changed to a clrcular crbit about
332 miles above the earth at 28.9O inelinaticn rather than an
elliptical orbit at 310 inclination, The change 1s to orbit
Pegasus C closer to a nominal manned flight path.

The Marshall Center made up eight panels for the special
purpose on Pegasus C, and then positicned them at comparable
locations on each of the two wings of the spacecraflt, feur to
cach side. The frame of the spacecraft was coated with lumincus
paint to make it easier to recognize in orbit.

Tuminous paint was also coated on the frames of the elght
individual panels holding the detachable sub-panels.

There are six "coupons™ on esach panel, three to each side,
for a total of 48 "coupcns". They are made of a2luminum in three
thicknesses, as fcllows: 16 of them at .008 inch or 8 mils

- e ——
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thicks; 24 at 16 mils or ,016 inchy and & at 32 mils or .03Z
inches.

The sub-panels are attached at two relay points teo the
main panels and could be removad quickly. The 11 x 16 inch
size i3 easy to carry and can be stored in compartments within
the Gemini cr Apollc spacscraft,

Two major program divisions of NASA have worked cooperatively
on the Pegasus/Saturn project. The Pegasus project is the
responsibility of the Cffice of Advanced Research and Technclegy,
while the Saturn is a major project of the Office of Manned
Space Flight.

The Pegasus C Launch is scheduled for July 20 at Cape

Kennedy.
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Glenn McAvoy of the NASA Inspections Division is leaving
the South Central regional office located at the Marshall
Space Flight Center this month to head the new southwestern

regional office to be located at the Manned Spacecraft Center.

He has been at the Huntsville office for more than two
years.

A native of Clayton, N. Y., McAvoy was graduated from
Cornell University in 1949 and served 10 years as an FBI
agent.

He is also a World War II verteran and former semi-pro
baseball player.

The NASA Inspections Division is assigned the responsi-
bility of establishing and conducting a program to prevent
and detect unethical or illegal conduct on the part of NASA
employees and NASA contractors

This will be the fourth field office and will open

August 2.
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PR .m‘l Texas

HU 3-5111 ' . MSC 65-68
August 2, 1965

‘

HOUS TON, TEXAS -- The first prototype of a liqguid model of a
portable life support system (PLSS) has been delivered to the Crew
Systems Division at the Manned Spacecraft Center.

The unit, which weighs approximately 60 pounds, is designed for
use with the water-cooled undergarment which the astronauts will
-ear beneath the Extravehicular Mobility Unit or space suit on the
lunar surface.

The water—cooied undergarment cools the astronaut by conduting
the metabolic heat generated by his motions into water which is ci;—
culating through a network of plastic tubing in contact with the
skin. The water carries the heat into the PLSS, which recools and
recirculates the water.

Interface testing with the undergarment will be conducted here,
followed by performance testing on a treadmill and control and dis-
play checkout. A total of 52 units, including flight hardware, are

scheduled for delivery by Hamiltoh Standard, Windsor Locks, Connecticut,

prime contractor for the PLSS.




HU 3-5111 ' MSC 65-69
" August 2, 1965

HOUSTON, TEXAS -- NASA Manned Spacecraft Center has selected the
Dynalectron Corporation of Fort Worth, Texas, for negotiation of a
contract to provide maintenance support for aircraft assigned to MSC.

The contract will cover field-level aircraft maintenance, modi-
fication and repair support for MSC aircraft, as well as supply sup-
~ort and flight-line servicing of MSC and transient aircraft-oriented
research and development programs.

Dynalectron was selected for fhis negotiation in competition

'
with 12 other companies.

The proposed contract, which will be a cost-plus-award-fee type,
will be for a one-year period and will include provisions for negoti-
ations of two one-year renewals. The government's estimate for the
first year's contract cost is in excess of $500,000.

Aircraft assigned to MSC, exclusive of transient aircraft, include
five T-38A and eleven T-33A astronaut flight-readiness training air-
craft, one Convair 240 used as an electronics research and develop-

ment test bed and three helicopters -- two H-13's used in astronaut

training and ohe H-34 used.in research and development activities.
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HU 3-5111 MSC 65-70
July 21, 1965

HOUSTON, TEXAS -- A helicopter used in astronaut train-
ing was damaged slightly today during a practice autorotation
landing by Astronaut Russell Schweickart. Schweickart was not
injured.

Joseph Algranti, Chief of the MSC Aircraft Operations
Office, said the tail rotor system received minor damage when
it struck the ground during the flare-out f£or a landing at
Clover Field near Prinedswood. Algranti said such incidents
are common during simulated power-off landings.
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HU 3-5111 MSC 65-71
August 4, 1965

EHouston

%1, Texas

HOUSTON, TEXAS -~ Construction is underway at the Manned
Spacecraft Center on a new three-story office and laboratory
building for the Crew Systems Division.

The Division, responsible for space suits and the space-
craft environmental system, currently co-occupies Building 4
with the Flight Crew Operations Division.

The new $1,764 million building will be located adjacent
to Building 7, the Crew Systems High Bay Laboratory area. The
two buildings will be connected by a first floor passageway.

The building will cover approximately 54,000 feet in area
and be 207 feet long by 76 feet wide. The long axis of the
building will be parallel to the existing Building 7. It is
expected to be ready for occupancy by March 1966.

HHH
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NASA Headquarters Release No. 65-260
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THREE FIRM3 SELECTED TO DESIGN APOLLO LUNAR 3SURFACE PACKAGE i g

<TS]S
1

\:. { l ,‘)

The National Aesronautics and Space Administration selected
three firms today to design the Apollo Lunar Surface Fxpsriments
Packages (ALSEP) under separate and concurrent $500,000 six-month,
fixed~-price contract. The firms are Bendix, Houston Division,

Bendix Corperation, Ann Arbor, Michigan; Space-General Corporation,
¥l Monte, California; and TRW Systems Corporation, Thompson, Ramo,
Wooldridge, Redondo Beach, California.

The packages will contain scientific instruments tc measure
the moon's structure and surface characteristics, atmosphere, heat
flow, solar winds, radiation and mierometeorite impacts.

They will be carried to ths moon in the Lunar Excursion Module
on the initial Apollo flight and placed on the surface by astronauts.
The instruments will transmit dataz back to earth for six months to
one year., Weight of each package will be less than 150 pounds.

Contracts call for the firms to deliver mockups of the
experiments package to the NASA Manned Spacecraft Center, Houston,
and to Grumman Aircraft Engineering Cerporation, Bethpage, New York,
manufacturer of the Apcllo Lunar Excursion Module, about March 1, 1966.

—-=-Morec—--—



August 4, 1965
NASA Hgs. Release No. 65-260

Add 1....

After a review and evaluation of contractcer performance, HNASA
plans to selsect one of the firms to develop the ALSEP flight hardware
under a cost-plus-incentive-fee contract.

The three companies were anmong nine firms which responded to
reguests for propcsals issued by the Manned Spacecraft Center in
June 1965,
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Houston

HOUSTON, TEXAS -- Personnel of the Manned Spacecraft Center, Houston,
Texas will be augmented to meet the increasing tempo of Gemini and
Apollo manned spaceflight operations.

In the first of these actions, approximately 200 personnel will be
transferred from the Marshall Space Flight Center, Huntsville, Alabama,
to the Manned Spacecraft Center over the next ten months.

Dr. George E. Mueller, Associate Administrator for Manned Space
riight said the completion of the first phase of the Saturn program
with the successful launch of SA-10 had made it possible for the
Marshall Space Flight Center to make personnel available for Saturn
Bpollo operational activities at the Manned Spacecraft Center.

The total number of personnel to be provided from other NASA
activities has not yet been determined.

HH



il S LY | —— 1 - i T T T —_— P T
PO NAL AERO AND SPACE ADMIN I Tus
- . L
Bad rw ki lu s b W o W B WGt e
_ i T et .
R ¢ - T
- e o B % ~~;—'/)/__, — _ e g Y e Nl e e S
HU 3-5111 . MSC 65-73
August 13, 1565

128 AIR FORCE OFFICERS ASSIGNED TO NASA'S MANNED SPACECRAIT CEUTLE

HCOUSTON, TEXAS -- The National Aeronautics and Space Administra-
tion and the Air Force have signed an agreement whereby 128 Air
Force Officers will be detailed to NASA's Manned Spacecraft Cen-

N ;
ter, Houston, for 2 years.

Thelr assignments in Flight Operations at the Center will
augment NASA Flight Operations organization while providing the
cfficers with on-the-job training and experience in the operaticnal
contrcl of manned space flight.

The first grdup of officers arrived for duty at the Center

earlier this month. Others will follow each month unitil darch

1966 for a total of 128 officers -- 6 majors, 38 cap

‘ney will be staffed into the Flight Crew Operations Director-
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the same basis as NASA employees.
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August 13, 1965
NASA SELECTS LOCKHEED FOR SUPPORT SERVICES AT HOUSTON CENTER
HOUSTON, TEXAS -- The National Aeronautics and Space Administra-
tion teday announced the selectioa of Lockheed Electronics Company,

Clark, N. J., for a contract covering operational support services
. .
for laboratories and test facilities at the NASA MSC, Houston.

The contract is a cost-plus-award-fee with cost-incentive fea-
tures. It contains options for four additional one-year periods,
each to be negotiated. First year costs are expected to be about
.8 millicn dollars.

The contract will provide for support services at the instru-
mentation and electronic laboratory, infermation systems laboratorg,
guidance and control laboratory and space environmental laboratory.

Contractor responsibility will include test preparation, prd—
cedures and operation, test data recording, analysis and reporting,
instrument calibration, design and fabrication of test gear and
experimental breadboard, circuits and computer programming, main-
tenance and operation.

NASA solicited 128 firms, Deceamber 3, 1964. O©Of these, 48 at-
tended a pre-proposal confsrancs December 16, 71964,

Ling-~Temco-Vought, Inc., Dallas, and Lockheed were selectec last

April for final competitive negoctiations.
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Astronauts Gordon Cocypo “1d Charles Conrad thig
afterncon began a detaileg dEisessment of their eight day
flight after their first meal ashore, a hearty lunchecn of
Macaroni and ham,

Dr. Charles A, Berry, Msc medical Operations officer,
said he was Pleased with the weight gain both pilots showed
in the first day after their flight, Weight Statistics today
showed that Cooper had gained back six of the seven ang a half

bounds he lost during the flight, Conrad showed g Similar

hours after recovery his weight was ¥da-5/8 Pounds., at 3 p.m.
today he weighed 150-3/4, gye weilghed 145-1 /2 pounds at hisg
first post flight weigh-in abo rg the carrier and by thig after-

hoon he was back to 149-3/38 .

4 crew, Ittook Gemini 4 astronaytsg MecDivitt ang White about
two days before they returned to their pre-flicht ratee.
Neither Gemini 5 crewmen reported any symptoms of Seasick-
ness during the 40-0dd minutes they spent in their Spacecrarft
awaiting pickup. They said the Sea was like a mi]] pond and

they were comfortable in their Spacecraft ang their suits with

the hatches closed .



A3d 1, Gemini pilots release.
After lunch, conrag left the third floor Crew guarters in

the Manneq Space Flight Operations Building on Merritt Island

and went to the Opposite end of the building for gz 50 minutes

blood pressure evaluation tilt-table exXercise. While Conrad was

on the table, Cooper Spent about one hour with two Msc physicians

discussing medical aspects of the flight. At 2:30 Cooper underwent

By 3:30 p.m. the two pilots began making technical assessments

of the flight, talking into tape recorders and Teésponding to

Assistant Director for Flight Crew Operations ang B. J. Thomas, an
MSC flight crew Operations staff officer, Discussions this after-
noeon covered the ¢countdown, powered flight, ang insertion into

orbit,

man, bhefore resuming the technicai de-briefing at 9:30. at

sSome point Tuesday, both Men plan to work out in the smail gym

in the crew quarters., Ttems to be covered in Tuesdavy's technical
discussion include, orbital flight, retro—fire, reentry, landing

and recovery.



Tonight the astronauce will dine on $teaks, baked rotatoes,

string beans ang blueberry pic.

Thursday -- premission planning, mission control, training -

and, hopefully, return to Houston.

Spacecraft Center in Houston.
Saturday -- Day-long discussion with Gemini vI and VII
crews.
Sunday -- The crew will spend the day identifying the sev-
€ral hundred pictures they took during their journey. They will
de this by comparing flight log entries with exposed film.

Monday -- petailed systems de-briefing wil]l begin with

U

small groups from project office angd various systems Epecialities,

=]

The system specialists will have read in detail the revort of the
first four days of technical de-briefings. They will cover the

radar evaluation pod, communications, instrumentation, electrical

byro techni and landing systems,



Tuesday -- Systems de-brie i~ o gulicance and control
propulsion, the Gemini launch veaicle, environmantal control.

Wednesday -- The crew will review each experiment with
the planned experimenters to develop a general session on the
effectiveness of Gemini V experiments program.

Thursday -- A general news conference at a time yet to

be determined.




FOR IMMEDIATE RELEASE August 31, 1965
Office of the White House Press Secretary
The White House

The President today approved the following policy on the
promotion and decoration of astronauts.

1. Each military astronaut will receive a one grade pro-
motion as a direct result of the first successful space flight,
but not beyond the grade of colonel in the Air Force and Marine
Corps or Captain in the Navy. Promotions to general officer rank
will be accomplished through usual military selection board
processes.

2. Fach Gemini astronaut will be awarded the NASA medal
for exceptional service (or cluster) after completion of a suc-
cessful space flight. The NASA medal for distinguished service,
the highest award which can be given by that agency, will be
awarded for exceptional accomplishments in the Gemini program, in-
cluding but not limited to accomplishments in the Gemini program.

3. Military decorations associated with space flights,
such as awards for exception herosim or other distinguished service,
will be determined on an individual basis consistent with general

policy governing the award of traditional military decorations.



8-31-65

THE FIRST STATUS REPORT ON THE DEBRIEFING OF THE GEMINI-5

PRIME CREW WILL BE PIPED INTO THE MSC NEWS CENTER AUDITORIUM

OF NASSAU BAY BUILDING 6 AT 12:00 NOON TODAY FROM CAPE

KENNEDY. PRINCIPALS INVOLVED IN THE BRIEFING INCLUDE DPONALD K.

SLAYTON, ASST. DIRECTOR FOR FLIGHT CREW OPERATIONS AND DR.

CHARLES BERRY, CHIEF OF CENTER MEDICAL PROGRAMS.
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HUnter 3-5111 MSC 65-77
September 2, 1965

HOUSTON, TEXAS -- Manned testing of the paraglider landing
system was resumed at Edwards AFB, California today as North American
test pilot Donald F. McCusker flew the delta glider Wing from the
crew station of a boilerplate Gemini spacecraft.

There havé been two previous manned flights, with the last
flight taking place in December 1964. The new series of manned
flights is designed to obtain quantitative aerodynamic data, develop
navigational techniques, and develop operational procedures for

ling various wind conditions. The program is being conducted
by North American Aviation S&ID for the NASA Manned Spacecraft Center.

In each manned test, the vehicle will be towed to 8,000 feet by
a Sikorsky S-61 helicopter and released. The pilot will glide back
to the landing point using visual pilotage and radio navigation
techniques.

Warren North, Chief of the Flight Crew Support Division, described
todays flight as "excellent, with a good flare and a good landing”.

The paraglider is a steerable wing with a lift-to-drag ratio
of three which was originally conceived to provide a land landing

capability for the Gemini spacecraft. However, the wing could not -

--more--




MSC 65-77
ad 1..... September 2, 1965
be developed in time to be included in Gemini flights and has been
continued as an operational research project.
A series of unmanned tests, using radio-controlled vehicles,
were performed before the start of manned testing.

HHH



NOTE TO EDITORS SEPTEMBER 9, 1965

A Super Guppy will be on display for news media representatives

at Ellington AFB from 2 to 4 p.m. today. The airplane, designed
large

with the capability of transporting/launch vehicle stages, is

undergoing test flights. John M. Conroy, President of Rero

Spacelines, which owns the airplane, will be available to news-

men for questions. The Super Guppy is at Ellington for a

"showing" to MSC officials.



September 15, 1965“*“

HOUSTON, TEXAS -- A rusty, collapsed and thsted plece of v[

metal w1th a packed parachute attached was found in Galveston
'Bay'receutly by a’ shrlmp boat crew, solv1ng the whereabouts of -
a long lost NASA test spacecraft.

I - i ‘ .
The spacecraft, a Mercury Boilerplate, was lost May 31, 1962
during the first drop test made by NASA in Galveston Bay. The
t(uc was conducted in the bay area by the landing and recovery
.lelSlon of NASA's Manned Spacecraft Center.

The drop test was one of the first outward signs of activify
}by the newlymarrived NASA organization in Houston. The drop was
supported by elements of the 446tﬁ Troop Carrier Wing, USAF Reserve.

The purpose of the test was to gualify a new method for de-
ploying a spacecraft in preparation for conducting tests o6f a
gliding pafachute system.

A lanyard was to have pulled the parachute out of the cannister
in the spacecraft, as it left the aircraft. The line broke and
the’ 2,150 pound Mercury boilerplate fell 1500 feet into Galveston
B( '

“ A search was conducted but proved futile when the hulk was

apparently buried in the mud.
} —-more--
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’tﬁe'ﬁéﬁer, but was still intact when the créfE _A

" upon “impacting

was recovered. -
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September 10, 1965

NASA TO SELECT ADDITICNAL PILOT-ASTRONAUTS

HOUSTON, TEXAS -~ The NASA will begin immediately recruiting to select
additional pilot-astronauts for manned spaceflight missions.

To be eligible for selection applicants must: 1. Be a citizen of the
United States; be no taller than 6 feet; and have been born on or affer-
December 1, 1929, 2. Have a Bachelor's Degree in Engineering, Physical,
or Biological Science. 3. Have acquired 1000 hours jet pilot time or have
graduated from an armed forces test pilot school.

Military applicants must apply through their respective services, QOthers
should send applications, postmarked no later than midnight December 1, 1965
directly to: Pilot-Astronaut, P, 0. Box 2201, Houston, Texas.

All applicants must be able to pass a class-1 flight physical examination,
which requires 20-20 uncorrected vision, Civilian applicants and military
regservists should submit a standard Civil Service form 57, application for
Federal Employment, available at all U.5, Post Offices, or a resume cf their
employment experience and zcademic training. Civilian applicants also should
send a staftement of thelr total Jjet flying time.

The selection process will be completed next spring and the new pilot-
astronauts will report for duty at the NASA Manned Spacecraft Center in the
summer of 1966.

The criteria sre the same as those used in selecting 14 pilot-astronauts
in 1963, with the exception of birthdate.

There are presencly 28 pilot-astronauts and 5 scientist-astronauts participating
in the NASA manned space flight program. Recrultment of additional pilot-astronauts
is necessary to insure availability of an adequate number of flight crews for
Project Apolle and future manned missions. Within the next year NASA plans to

recruit additionsl scientist-astronauts.,

HiHt
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3-511l MSC 65-80 :
September 13, 1965 5

HOUSTON, TEXAS ~- The Manned Spacecraft centrifuge facility
was whirled for the first time last week, as Westinghouse Electric
Co. engineers began tests on the large direct current motor which
is the hub of the system.

The 50 foot arm of the centrifuge, which is designed to reproduce
.he gravity forces of launch or reentry, was spun at three revolu-
tions per minute for a period of approximately one hour.

The 6,700 horsepower motor drove the weight of the arm, gimbel
ring, and gondola ring. It will be tested at its maximum rate of
42 rpm by the Westinghouse team. Beginning in October, MSC engineers
will begin using the facility to conduct acceptance tests, check

the safety features, and train operators for the facility.

HHH
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September 17, 1965

HOUSTON, TEXAS -- Long-duration Apollo flights will carry more
than 5,000 pounds of scientific experimentation aboard an experi-
ments pallet scheduled to fly for the first time in 1968.

Thirty-six prospective bidders met at the NASA Manned Spacecraft
Center Wednesday for briefings at a pre-proposal conference, and may
compete for two research and development contracts of §375,000
each.

The one or two industrial contractors selected for four-month
study contracts will develop a design concept, detailed specifi-
cations, mock-ups and a firm cost proposal for the second phase
of the program inveolving a cost plus incentive contract to develop
flight hardware.

Flight hardware in this case will be an experiments pallet
which will occupy one of the six pie-shaped segments of the Apollo
service module. The other sections contain electrical power, en-
vironmental systems, fuel tanks and propulsion to sustain the three-
man command module in space.

—-mOor ==



Add 1
MSC 65-81

The pallet consists of a basic structure to support scientific
experiments, interconnectors to make use of other Apollo subsystems,
plus supplementary subsystems designed to support specific experi-
ments.

It is intended to operate for periods of up to two weeks in
space, and to be monitored and controlled by the Apollo crew. Since
the service module does not re—enter the atmosphere with the crew,
some of the experimentation will be retrieved by extravehicular
astronauts -- "“space walkers" -- and returned aboard the command
module.

Space in the pallet will be divided and shelved to allow
installation of various experimental equipment, with enough flexi-
bility to provide special installations for particular missions.
Other sections of the pallet will be devoted to subsystems, such
as batteries, which will provide the power for a variety of experi-
ments.

Experiments to be carried in long-duration Apollo flights
include some which may require extension "booms" to drive experi-
mental equipment to positions as far from the spacecraft as 25
feet. Others involve removable sections that can be retrieved
by an astronaut who would leave the command module during orbital

--more--
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flight. Still others would record data and transmit it to the
ground tracking network via VHF and S-Band radio.

A list of the characteristic type of experiments which would
be mounted on the pallet is given below:
TITLE:
Radar Scattering Cross-section Measurements of Terrailn
OBJECTIVE:
To determine the radar scattering across sections of different
kinds of terrain from orbital attitude. This information will
be of great value to geoscientists. Such measurements offer
the opportunity to provide gross aerial averages of such guan-
tities as terrain geometry, ground cover conditions, amount of
forest land and other earth properties. The correlation of these
data with maps, photographs, etc. will be of value to the designers
of imaging radars.
TITLE:
Temperature Sounding of the Atmosphere from a Manned Earth Orbiting
Spacecraft
OBJECTIVE:
The primary objective of this experiment is the temperature sound-
ing of the earth's atmosphere from a spacecraft. Knowledge of

--more--



Add 3
MSC 65-81

the temperature structure of the atmosphere extended to high
altitudes and over wide gecgraphical area is of great significance
to the understanding of the earth's meteorology. This experiment
will also be of interest for planetary studies.
TITLE:
Ultraviolet Mapping of the Celestial Sphere in the 1230 to 1700
Angstrom Band
OBJECTIVE:
To map the sky in the 1230 to 1700 A band, thereby determining
the far ultraviolet brightness of a large number of early type
stars. FPurther, to use these data to determine how accurately
the far ultraviclet brightness of a star can be predicted from
its special classification and visual magnitude, and to extend
the law governing interstellar absorptien into the far ultra-
violet.
Expected results:

a. Maps of the sky in the 1230-1700 A band.

b. The luminosity of the ultraviolet emissions from regions

of emission nebulosity.
c. Data on peculiar objects of unusual far ultraviolet

luminosity.
--more--—



Adad 4
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d. Data on extragalactic far ultraviolet objects.

e. Observations of far ultraviolet =zodical light and

gegenschein.

f. Dispersion stellar spectra of selected starfields.

TITLE:
X-ray Astronomy
OBJECTIVE:
The purpose of the experiment shall be to continue the
X-ray sources outside the solar system. These sources
studiedg from the Earth due to absorption of the X-rays
atmosphere. The scientific objectives of the proposed
are:

a. To determine the positions of the known X-ray

better than a tenth of a degree.

study of
cannot be
in the

experiment

sources to

b. To measure the X-ray spectrum from the stronger sources.

c. To observe certain objects of astronomical interest for

evidence of X-ray emission. These objects would include

strong radio emission centers, the galactic center, the

ecliptic and certain extra-galactic objects such as super-—

nova remnants.

d. To scan the galactic equator for X-ray sources.

--more--
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e. To measure the relative and absolute strengths of X-ray
emission from the sources.
£. To monitor the solar X-ray flux.
g. To observe the setting of X-ray sources below the Earth's
horizon.
h. To perform a random scan of the sky in order to acgquire
information about the X-ray background.
TITLE:
Spark Chamber for Galactic Gamma Ray
OBJECTIVE:
To detect and map galactic gamma ray sources.
TITLE:
Nuclear Emulsion
OBJECTIVE:
Nuclear emulsion allows the detection and identification of par-
ticles over a greater range of energies than is possible with any
other single detection system. A study of heavy primary cosmic
ray nuclei (HPN) yields information on the origin of primary
cosmic radiation and on the interstellar materials and fields
they have traversed. If such studies can be made at several times
during the ll-year solar cycle, one can also learn something about

the solar modulation process.
—-more--
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TITLE:
Measurement of Atmospheric Iodine from Orbit
OBJECTIVE:
To provide new evidence on the geochemical cycle of iodine and
its possible relationship to marine life at the oceans surface
and the application of this method to other geochemical relation-
ships.
TITLE:
Zero Gravity Studies of Physical Properties
OBJECTIVE:
At zero gravity certain basic physical properties of sclids and
liquids have not bheen established. Among these are:

a. Thermal conductivity

k. Capillary flow

c. Liguid drop behavior
A controlled environment chamber in orbital flight would offer an
opportunity to measure the special properties at zero gravity.
TITLE:
Frog Otolith Functions during Zerc Gravity
OBJECTIVE:

To record the biocelectric action potentials of the vestibular

nerve in the bull frog during weightlessness and repeated

~-more—-—
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accelerations (obtained by spinning the animals on a small rotator)
and to determine the adaptability of the otolith system to weight-
lessness and acceleration during extended periods of flight. In-
formation to be obtained on stimulus-response relationships in

the vestibular system under zero-gravity conditions and on the
adaptability of the animal are an important step forward in the
investigation of biodynamic factors and their effects on living

systems.

HHH
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September 20, 1965

HOUSTON, TEXAS -~ The Gemini 7 spacecraft has successfully
completed altitude chamber tests, with the prime and backup
flight crews having spent about 4 hours each in the spacecraft
in an environment equivalent to 150,000 feet altitude.

Conducted at the McDonnell Aircraft Corp., St. Louis, prime
contractor for the Gemini spacecraft, the tests constituted the
final acceptance check of the environmental control system. 1In
addition, all crew equipment was checked out at altitude.

The prime crew, Astronauts Frank Borman and James Lovell,
wore the lightweight suit which is under consideration for the
mission. The backup crew, Edward H. White, II and Michael Collins,
wore regular Gemini space suits.

Spacecraft cabin pressure was maintained at 5 psi throughout
the tests except for a 45-minute period when the spacecraft was
depressurized and the hatch opened by the backup crew to check

the reaction of various items in the cabin in a near vacuum.

At Cape Kennedy, Fla., the Gemini 6 spacecraft has been
mechanically mated to its launch vehicle on launch complex 19.
’he operation clears the way for combined testing of both vehicles.

Electrical interface verification testing is now underway.

HHH



‘ Y Y — ‘
L]
f
N YV NELE MY
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MaNNED SPACECRAFTRNWGN —wriEHouston
I : EN T E R |
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September 22, 1965

HOUSTON, TEXAS -- The National Aeronautics and Space Administration
today selected Ling Timco Vought, Inc., of Dallas, Texas for nego-
tiation of a contract to provide engineering support services at
White Sands Test Facility, White Sands Missile Range, New Mexico.
The facility is under the direction of the NASA Manned Spacecraft
Center, Houston.

A one-year-cost-plus-award-fee-contract is to be negotiated.

It will contain provisions for two additional one year renewals.
Estimated cost for the three year period is in excess of §5 millien.

The contractor will operate five engineering laboratories in
the facility to support NASA in testing the propulsion systems of
the Apollo command, service and lunar excursion modules. The labora-
tories are data processing, materials and processes, electrical
measurements and standards, physical measurements and standards,
and systems design and testing. The work will require approxi-
mately 200 persons.

Ling Timco Vought was one of 17 firms which responded to re-
quest for proposal issued in June 1965 by the Manned Spacecraft

Center.
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HOUSTON, TEXAS -- A support contract for control of radiation
sourceg, in space and on the ground for manned spacecraft has been
signed with Tracerlab, a Division of the Laboratory for Electronics.

The $132,000 contract provides for health physics and radia-
tion protection services. Health physics covers the hazard analyses,
monitoring, waste disposal, and decontamination of radiation sources
used at the Manned Spacecraft Center in experimental work, checkout,
and testing.

Radiation protection services includes studies performed on
spacecraft hardware and experiments which use radiation sources.
Safety standards and environmental tests will be determined and
must be met by each itme before it can be flown.

The handling and use of radiocactive materials at MSC is
coordinated by the Radiclogical Control Committee, chaired by
the MSC Radiation Control Officer. Safety standards and procedures
for all radiation sources in use on site or in space are set up by
this committee.

Tracerlab will also assist in determining whether there would

se any interaction between radiation sources onboard a spacecraft.

HHH
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: Houston

The National Aeronautics and Space Administration today announced
that Gemini VI will be launched on a two-day mission from Cape Kennedy,
Florida, no earlier than Oct. 25. It will be man's first attempt to
rendezvous and dock with an orbiting space vehicle.

Pilots for Gemini 6 are astronauts Walter M. Schirra and Thomas P.
Stafford. Backup pilots are Virgil I, Grissom and John W. Young. This
wl.. be Schirra's second space flight. His first was October 3, 1962
aboard Mercury spacecraft Sigma 7.

Prime objective of Gemini 6 is to prove ou£ the ability of Gemini
to rendezvous and dock with an orbiting Agena vehicle., Secondary ob-
jectives of the flight include evaluating maneuverability of the two
undocked vehicles.

Two launches are required for the missicon. The Gemini—Titan and
the Atlas-Agena. Both launch vehicles will be counted down simultaneously
to about T-101 minutes for Gemini. At this time the Atlas will be
launched to place the Agena into circular orbit of about 185 miles.

Following successful launches of both vehicles the first opportunity

fc  the Gemini launch will be one revolution or approximately 101 minutes
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after the Atlas Agena launch.

When the Agena has obtained proper orbit, Gemini VI will be
Jjaunched into an orbit of about 100 miles perigee and 168 miles
apogee. During the first three revolutions of Gemini VI the
astronauts will maneuver their spacecraft into a circular orbit of
about 168 miles, approximately 17 miles below the Agena.

on the fourth revolution, as the Gemini spacecraft passes over
the Atlantic Ocean, the astronauts will begin terminal rendezvous
maneuvers for a planned docking with the Agena between Australia
and Hawaii.

Only attitude maneuvers are translations maneuvers using
Cemini Orbital Altitude And Maneuvering System (0AMS) will be
attempted while the two spacecraft are docked.

It is planned to dock and separate spacecraft several times
to provide experience ;with docking procedures. Each astronaut
will practice docking under day and night lighting conditions.
Following final separation the astronauts will use the spacecraft
radar to transmit commands to the Agena to gather additional data
on Agena visibility at different altitudes and distances.

About 10 hours of flight time have been planned for rendezvous
and docking activities. However, based on experience in previous
~1jghts, the Gemini VI flight plan will be flexible to provide

whatever time is needed to accomplish these activities.
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scientific and medical experiments for Gemini VI are pre-
sently under consideration.

Total flight time for Gemini VI will be about 46 hours and 47
minutes from liftoff to landing. Landing is planned in the Atlantic
Ocean about 330 miles south of Bermuda.

Following recovery of the astronauts, ground command will be
used to perform various Agena exercises. These are to test Agena
command and control, useful liftime and maneuver capabilities.

Gemini VI marks the halfway point of Project Gemini. Of the
remaining six flights, five will be rendezvous missions and one,

Gemini VII, will be a long duration flight lasting up to 14 days.

T
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HOUSTON, TEXAS -- The technoleogy develcped in the steerable para-
chute program using a Gemini bollerplate is now planned for application
to Apolic-type spacecraft, it was anncunced here today.

"The identical method used in the first parasail test series will
pe applied to demonstrate the technology for vehicles of the weight and

T

size of Apollo," said Maxime Faget, Assistant Director for Engineering
and Development, "We are using the knowhow acquired in the parasail
program in the development of a new system."

The last test drop using the Gemini bollerplate was conducted
successfully at Fort Hood, Texas, on July 30. The vehicle landed
within forty feet of the target point, using two small braking rockets
to cushion its descent.

In the new test seriles, twc most promising types of gliding para-
chutes will be developed. Northrop Ventura of Van Nuys, California,
has been awarded a contract for $302,797 to develcp a cloverleaf
gliding chute and Ploneer Parachute Co.,, Manchegter, Connecticut has
been awarded a $136,997 contract for design and development of a large
controllable parachute.

Initial filigat testing will be dene with a half scale model of
an Apcllo boilerplate. The results of these tests will determine which
type of parachute will be used with a full scale Apollc boilerplate.

-=Nore--
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The half scale model will use only the chutes and turn motors.

The full scale models will test all the components of the gliding
parachute-landing rocxet system,

Three cortracts Tor analytical studieg have alrsady been awarded.
Bendix Aerospace, South Bernd, Indiana, has received a $116,000 contract
for a computer study on landing dynamics of the Apollo command module,
North American Aviation, Downey, California, has been awarded $67,000
fer a study on mechanical system impact design, ard Hayes Tnternational,
Birmingnam, Alabama, has received a study contract for 388,387 for scil
erosion characteristics caused by landing rocket firings.

Tne Landing Technology Branch of Structures and Mechanics Division,
Ergineering and Sevelopment Directcrate, is respensible “or technical
supervision of the program.

i



‘ \j ¥ - ‘ —

' —
AR

NG YO RELEMAY

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

MaNNED SPACECRAFT]
I : E N TE RIS
MSC 65-87

HU 3-5111 Cctober 8, 1965

HOUSTOW, TEXAS -- U.S. astronauts aren't Jjust the worlid's most
experienced space travelers,

The NASA Manned Spacecraft Center pilots are among the world's
most accomplished photographers.,

And through phctography., they have extended their talents into the
diverge fields cf oceanography, astronomy, metecrology, geology and
cartogravhy.

Ever since Ccl, John Glenn roared into space with a camsrs sbhosrd
the Mercury spacecraft, "Friendship 7," back in 1962, Americans have
veen treated to extracrdinary views of an earth man is only beginning
to understand,

Today, after seeing hundreds of photographs taken by NASA's busy
astronaut-photographers, scientists the world over are proclaiming
their value., Praise has mostly been summed up in a single word:

Meore.

Geologists in Mexico, for instance, may discover thelr country
anew through gpaceborne photography. Pictures taken by Gemini pilots
James MeDivitt and Edward H. White have shown geologic faults not
identified in more than a century of study.

Mexico's Agua Blanca fault zcone, sco obvious in photos taken from
space, was only recognized by geoclogists in 1956, and even then it
took aerial reconnaissance to find it.

—--More--
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The Pinacate voleanic fielid in Mexico has been known for centuriles,
vet its beundaries are not shown on maps as recsnt as 1960. Gemini

photos taken this year identify the fieid clear’ly.

[=p

Oceanographers from the Mediterranean to tne Guli of Califcrnis
have d1dentified bottom topography from photographs taken by Mercury and
Gemini astronauts. They have noticed sediment distributicon from rivers

if's, snd are studying the vossivility of Limited depth mapping

through space-taksn photcs.

Weathermen, oo, are interested in tracing patterns defined in
crbital allitude pictires.

But more than just photograrhs are inveolved. On-the-spot reporis
t astronauts, such as those provided by L. Gorden Cocper and Charles
Conrad from Gemini V, are egually valuable,

Cooper and Conrad repcrted Typhoon TDoreen in mid-Pacific during
their &5th revoluticn cf the earth when nobody knew where the storm
was. Their information was transmiftted te the ground, and the weather
tvreau 1n San Francisco published an advisory to sea and alr traffic
the same day.

Astroncmers have known aboul a mystericis glow in the sky for years,
and they call it gegenschein -- "counter glow."” Tt has baffled them,
ard defled every atfempt at photcography from the earth.

Ccoper and Conrad photographed It for the first time during their
elght-day flight in Augusi. Miiky haze on their fiim indicates that
zegenschein is reflections from back-lighted particles in space,
parsicles of comets or asterolds, oot not particles from earth,

-—Hore--
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Zodiacal ligat, = Tinge of light near the horizons at sunset and
surrise, has also been photographec by American astrcnauts, This
phernomencn is caused by reflectec sunlight from dust particles.

There is more to space photography than meets the lens, There
is the promise ¢i accurate mapping of places on earth where civilized
man has never set feoot.

There is potsntial for determining water temperatures and depths
z5ivg spaceborne instruments -- not simple cameras -- and cloud heights,
wsing spectrograws and cameras Trom space.

And, with man capable of aiming a camera wherever it will do the
most good, spaceborne cameras can photograph the mocn arnd stars tc ges
pictures without the distortion ground-based cameras pick up from
earth’s atmosphere.
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HOUSTON, TEXAS -- Albert M. Chep, Deputy Public Affairs Officer
at NASA's Manned Spacecraft Center, will address officials of the San
Antonio Chamber of Commerce Cctober 19.

Chop will speak at 7:30 a.m. at the Saint Anthony Hotel's Pereaux
Room in San Antonic to the Chamber's board cof directors, executive com-
mittee, Alamo Roundup Club and the chairmen of about 30 chamber
committees,

His talk, status of NASA's manned space flight programs, Gemini
ard Apollo, will be supported by films and slides from the Gemini V
mission, and animation showing how rendezvous and docking will be
performed by Gemini VI vpilots later this month.

i

{biography avallable upon request )
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HOUSTON, TEXAR -- First dezails ol a iightweight Gemin® suic
proposed Tor use dr demini VIT flignt were anncuncea today at the HASA
Marned Spacecraft Center,

The sult, currently undergoing qualifiication tests, has not yet
.eer aporoved Jor use oy Seminil VI pllets. Tt welghs 16 peunds, inciuding

s crash helmel which is worrn under the scot helmez. The
lemirnl suit ecurrertly in use weighs 23,5 pounds and uses a fiaserglass
shell helmet.

The suit can ote ecompletely taken off during flight. It can alsc be
worn in the partially doffed mode, in which the gleves ana bceots are
removed and the helmet is unzipped at the neck and rclled back tc fecrm a
neardrest Hehind the reck,

e new suit hasg two layers of material. The inner layer is the
pressure retaining necorene-coated nylon bladder and outer layer is &

couree ST-1 mpleon, Small sections of link net are used in the shcoulders

“or improved mobility. The Gemini suit for the Gemini VI flight has four

Otrer weight savings were effected in eiiminating the large rotating

reck bearing and he helmet tie-down system. The ventilation system for

the suit is external, h ducting travelling dewn the culside of legs
ard arms tc enter tae pressure bpladder at the exiremities.

--more--
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Due to the proven reliability of the Gemini envirconmental control
system on previocus flights, even shirt sleeve operation would be possible
in the spacecraft. However, other considerations such as blast protection,
ventilation, and emergency pressurization were the basis for the light-
weight suit approach which 1s being considered.

Dick Johnston, chief of Crew Systems Division, will present & paper
at the American Institute of Aeronautics and Astronautics in St. Louis
on October 13 which deals in part with the lightweight suit. He will slso
discuss basic and extravehicular Gemini suits, the Apollo extravehicular
mcbility unit for lunar use, and the concepts cf post Apollo suits, such
as the all metal space suit.

The suit was developed by the Geminl Support Office of Crew Systems
Division, and was bullt by the David Clark Co., Worchester, Mass., present

contractor for the basiec and extravehicular Geminil suits.

H
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HOUSTON, TEXAS -- Charles L. Schultses, director o the Bureau or
the Budget, and members cof his staff visited Manned Spacecraft Center
Sunday for a general orientation briefing and tour of MSC facilities.

The Bureau of the Budget group was the guest of NASA Administrator
Jemes E, Webb and Dr. Robert R, Gilruth, MSC Director, for the visit,
The group, accompanied by Mr. Webb and members of his staff, arrived
at 2 p.m, Sunday and remained overnight, departing for Cape Kennedy
early Monday morning.

The group toured astronaut training faecilities in Building 5,
crew systems development areas in Building 7, large pressure chambers
in Building 32 and the Mission Operations Control Wing of Building 30.

MSC officials were hosts to the visitors at ainner in the MSC

caleterlia Sunday night.

i
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HOUSTCN, TEXAS -- The S55-member faculty and student body of the
NATO Defense College will visit the Manned Spacecraft Center October 15
as part of a nation-wide tour of government departments, military
headquarters and installations.

In addition to the Manned Spacecraft Center, the College 1s sched-
aled to visit the State Department and Pentagon in Washington, D.C.;
United Nations; Strategic Alr Command, Omahsa, Neb.; a U.5, Minuteman
installation at Cheyenne, Wyo.; Headquarters of the North American
Air Defense Command, Colorade Springs; New Orleans; a fire power demonstra-
tion by the U.S. 8trike Command at Ft. Bragg, W.C.; and Quebec and
Ottawa, Canada where members will receive briefings by top Canadian
political and military leaders.

The college was established in Paris in 1951 at the initiative of
ceneral Fisenhower...at the time Supreme Allied Commander in Europe.
The objective of the college was training of key senior personnel to
fill high military and civilian posts in NATO or in positions with
their own national governments dealing with the NATC alliance.

Members of the college are drawn from the military and civilian
departments of NATO nations on an agreed quota., The commandant 1s
Lt. Cen. Duilio S. Fanrali of the Ttalian Air Force. Thirteen of the
i5 NATO countries are represented at the college. Only Iceland and

-—NOTE ==
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Lauxembourg are not represented on the present course. There are six
U,8, Military »fZicers and one foreigh service officer from the State
Department in This particular course. Canada has two military repre-
sentatives.

M~»re than 1.500 perscns have been graduated from the college since
its beginning in 1951. Courses are of six months duraticn. The studies
2f the chllege corver the broad spectrum of political, military and
gacial problems of the world...in particular their relationships to the
Aliiance and its member nations.

Tours made by the college, such as the one which brings it to
the Manned Spacecraft Center, are of particular importance to the
cirriczlum.  They afford the members thes opportunlity to view at first
hand the countries T the Alliasnce and to recelve on the spot briefings
'n prlitical, economic and militsry problems by national authorities.
Vigits t- industrial plants snd places or cultural interest are also
featured on the college tours.

The United States and Canada have only recently been added 1o the
thur program. The curren®t visit is the second to North America. The

European NATC countries are visited on a regular basis.

/ {f
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HOTITON, TEXAS -- Remote-site Tlight contrellers deployed Irom

f-aston this week To thelr tracking stations at Guaymas, Hawaii,
Carnarvon, Canary Islands and aboard the ships Coastal Sentry and Rose
En~t.

Thelr departare followed many hours of drill in the Mission Contrel
Center-Honston in the simulated remote site training facilities --
Similated Hetwork Simulaticns (Sim Net Sims), as they are called to

irterentiate between in-house simulations and full network simulations
with the actual tracking stations manned.

The three teams of flight controllers in Mission Contrel continue
their Gemini £ training with launch abori and reentry simulations as the
Dctober 25 launch date draws near,

Flight Directors for the three teams of flight controllers in
Mission Contral are Christopher C, Kraft, Jr., Red Team; Fugene I'.
Krarz, White Team; and John D, Hodge, Blue Team.

Console pogitions in Mission Control follow, listed by Red, White,
and Blue teams, respeciively:

Assistant Flight Director: Charles S. Harlan, Manfred H, "Dutch"
von Ehrenfried, and William E. Platt. Operations and Frocedures Officer:
Jones W, Roach, Lawrence L.,D, Armstrong, and William Molnar, Jr.

Flight Surgeon: Dr. Charles A, Berry, Dr. A. D. Catterson, and Dr. D.

--more--
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Owen Coons. Spacecraft Communicator: Elliott M. See and John Young,
Red team; Bugene A, Cernan, White teamj and Charles A. Bassett, II, and
Virgil I. "Gus" Grissom, Blue team. Booster Systems Engineer: Charles
3, Harlan., Tank Monitor: Clifton C. Williams. Guldance, Navigation
and Contrel Engineer: Arnold D. Aldrich, Gerald D. Griffon, Gary E.
Coen. Electrical, Envirommental and Communications Engineer: Richard
D. Glover, Thcmas R. Loe, and John W, Aaron.

Agena Systems: {two teams only) Milvin F. Brocks and Robert C.
Carlton; James E, Saultz and Bruce H. Walton. Flight Dynamics: Clifford
E. Charlesworth, Edward L. Pavelka, and Jerry C. Bostick. ZRetrofire
Officer: John 3., Llewellyn, David V., Massaro and Thomas F. Carter.
Guidance Officer: Charley B. Parker, William E. Fenner, and Kenneth
W. Russell. Netwcrk Controller: Capt. Walter J. Arellane, Lloyd White;
Ernest L. Randall, Lt. Richard . Ayers; Capt. Andreus A, Piske, Capt.
Jeorge D. Ojalehto. Support Contrel Coordinator: Ledrieu L. Linscon,
James E, Mager and Philip N. Barnes. Maintenance and Operations
Supervisor: Jchn W. Hatcher, Earl V. Carr and Bobby B. Dye. Public
Affairs Officer: Paul Haney, Al Chop and Terry White.

Tracking station flight controller assigmnments are listed for
each station by Spacecraft Communicater, Gemini Systems, Agena Systems
and Aeromed consocle positions respectively:

Canary Islands: Arda J. Roy, Jr., Joseph Fuller, Jr.; Charles L.
Gruby and George P. Contols; Lt. Col. Roland Shamburek, MC/USA, Lt.
Clyde G. Jeffrey, MC/USN.

Carnarvon: Wiliiam D. Garvin, Harold M. Draughon, Ted A. White;

--more--
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Harry Smith and Thomas E. Weichel; Lt. Cdr, George F. Humbert, MC/USN,
Wing Commander W, J. Bishop, RAAF.

Hawaii: Charles R. Lewis, Ambers S. Davis, Dale L. Klingbeil;
Jershel R. Perkins and Paul D. Nering; Capt. Charles H. Sawyer, MC/USAF,
Mai. O'Neill Barrett, MC/USA.

Juyamas: Keith Kundel, Gene F. Muse; Willard D. Robinsonj; Capt.
William A. Walter, MC/USAF, Cdr. Andrew W. Stephenson, Jr., MC/USK.

Coastal Sentry: Edward I. Fendell, James F. Moser; Harold V.
Berlin, and Georgs W. Emerson; Maj. James R, Wamsley, MC/USAF, John J.
Droescher, MD,

Rose Knot: James R. Fucci, Floyd E. Claunch; Robert D. Legler and
I.iis J. Espinoza; Maj. Gerald D. Young, Jr., MC/USAF, and Cdr. Clarerice
E. Oossett, MC/USN,

#HHH
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NASA to Negotiate with Lockheed Electronics Co.
for Computer Programming Support

HOUSTON, TEXAS —- The National Aerconautics and Space Administra-
tion today selected Lockheed Electronics Co. of Houston, Texas for
negotiation of a contract to provide computer, programming and
operational support services for the Manned Spacecraft Center,
Houston, Texas.

A cost-plus-award-fee contract will be negotiated for a
one—-year period with provisions for two additional one-year
renewals. Estimated cost for the first vyear is in excess of
three million dollars.

The contractor will support the Center in all work reguiring
computer programming and data reduction, and equipment operations,
ocxclusive of Mission Control Center operations. Work will include
supporting astronauts' centrifuge training operations, data pro-
cessing and support of tests of spacecraft and spacecraft components,
trajectory computations, spacecraft engineering simulations, and
recduction of bio-medical data cobtained during Gemini and Apollo

—--more--
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MSC ©5-33
misn i =, Sunport of the Center's businczs of f:roe and payroll
and cost accounting work also 1s included. Approximately 400
personnel will be reguired to perform the scervices.

Lockheed Electronics Company was one of nine firms which
responded to requests for proposals 1ssued in June, 1965 by the
Manned Spacecraft Center.
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HOUSTON, TEXAS -- A test series on extravehicular activity has
been completed by the engineers of Space Medicine Branch of Crew Systems
Division.

Test subject Jack Slight, wearing a Gemini spacesuit and strapped
into a six-degree of freedom zero gravity simulator, "walked" through

- space from a mockup of the Gemini spacecraft and Agena target vehicle
as they were docked together on the laboratory floor at the Manned
Spacecraft Center.

Slight opened a panel on the side of the Agena which represented
a micrometecroid collection experiment which will be flown on a later
Gemini mission. In a second set of maneuvers, he retrieved the trap
and carried it back to the spacecraft.

The purpose of the tests is to determine the procedures necessary
for performing the task in space, to define the handholds necessary
for the astronaut to perform the experiment, and design verification of
the experiment.

The bests will be performed again next month in a true weightless
condition in the cabin of an Air Force XC-135 aircraft flying a
trajectofy which produces weightlessness for a period of 30 seconds.

Martin-DeBrovner, Space Medicine Branch, is test conductor for

+the series,
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HOUSTON, TEXAS -- Dr, Charles A. Berry, Chief of Center Medical
Programs at the Manned Spacecraf= Center, is the nation’'s first medical
doctor in the aersspace field to receive the Exceptional Service Medal.
He was presented the award by President Lyndon B. Johnson at the White
House -n September 14,

As chief physician for NASA astronauts, Dr. Berry heads an organi-
zation of 100 medical doctors and technicians statlioned throughout the
world monitoring the health of the astronauts before, during, and after
a space flight,

The Exceptional Service Medal was given Tor "nis outstanding
contributions to space medicine through his direction of and personal
participation in the medical planning and control of the Gemini manned
space flights,”

A graduate of the University of California medical school, Dr. Berry
began his medical career in private practice at Indio and Coachella,
California. He entered the Air Force in July 1951, and was assigned
5 the Canal Zone, Panama, He was assigned to NASA in 1959 as a medical
monitor on the Mercury program, and became Chief of Center Medicsal
Programs of MSC in 1963.
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oUeToN, TEXAS -- Tne femiiar white soace helmets are on the way
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fpew Syatems Division of the Manned Scacecraf't Center,
Or. Rovert L, Jones and James O'Kane have develcrmed & "bunble
rmes wricn iz sma.ler and lighter than orevicus he.mets, and yet

more comiortat e ard -~rovides more visibility.

cerronate, is transparent except for a small section at the back of

hl

The Apollic suits which will be used for the mocn landing will have

tvre of nelmet design.
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The helmet ztarted as a develodment prcject, put its design cfferad

nto

-0 many advantages cver the other helmets thet it was incorvorated ints

1-e Apolle suit, and will be wora oy astreonauts exrloring the currace
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r
.
i

Lre moon,

The first consideration in designing a new helmes was the Tit,
or headsoace irside the nelmet. il the helmet did not rotate, it was
-0 fizd out just how much room a man needed —o move hiz head
fpeely inside the helmet, The results of head moticn studies revealed
that = =smaller =nd lignter helmet cculd be designed and the viewing

rea of the astronaut sctua’ly increased.

i

--More=-
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A pattern for the new helmet was cub and a mold made by personnel
s the Technical Services Division, The first helmet was almost round,
¢t in later designs, the sides were flattered to give an even better
share and f1t.

Other {eatures were added to the helmet., A new design of the
. ckring where the helmet connects to the torzo of the sult permitted
i :ning or removing the helmet in a few seconds.

Protection pads made of a foam material were molded 1o fit on the

“ide and outside of the back of the helmet to vrotect the head
C-winat buffeting, vibration and impact during launch and reentry.
- nre remcvable during fliight.

Three adjustable visors on the outzilde of the helmet will »nrovide
.rnatection from heat, radiation and glare. The viscrs move independently.

4fter assembly, the helmet was tested by mounting it in a drop rig
.4 sbjecting it to various g forces caused by impact. The helmet
received as many as 3 g's without damage in these tests.

Other evaluation tests included visual field measurements, carbon
disxide build-up, and ease of operation.

The features of the helmet were reviewed by members oI the astronaut
~voup and Center management, and adopted. The "bubble"” helmet has taken
i+~ ~lace as the latest development on the Apollc suit for the lunar

1anding.
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HOUSTON, TEXAS ~- The National Aeronautics and Space Administra-
tion will negotiate a contract extension with Federal Systems
Division, Internaticnal Business Machines Corporation, Rockville,
Md., for continued support of the Real-Time Computer Complex at
the Manned Spacecraft Center.

Extension is expected to cost about $80,000,000, and will
contain provisions for converting to an incentive agreement. De-
tails are under discussion.

The work calls for conversion to new generation IBM systems
360 computers and use of advanced multi-program techniques to in-
crease capabilities required for Apollo missions.

The Real-Time Computer Complex in the Mission Control Center
provides the computing capability required for mission monitoring,
inflight mission planning, and simulation activities.

In the mission monitoring and planning functions, raw data
is converted and displayed in formats easily interpreted by the
mission team.

Flight plan recommendations are computed and displayed for

mission controller analysis and selection. Rapid detection and

--more—-
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notification of the existence of marginal spacecraft conditions
are provided. The RTCC also generates simulated raw data re-
quired for preflight testing and training.

As part of the program to increase the capability of the
operational computer complex for the Apollo moon mission, orders
have been placed with Univac Division of Sperry Rand Corporation,
to provide the néw 494 unit. The Univac 494's will be used in

the communication, command telemetry areas.

HHH
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HOUSTON, TEXAS -- Meteorite finds in Texas are increasing,
according to Dr. Elbert King of the Manned Spacecraft Center here.

King, an expert in the composition and origin of extraterres-
trial objects who works in the Geology and Geochemistry Section at
MSC, szid that he has received four meteorites from various areas
in Texas during the current year. All the specimens were either
donated or loaned to MSC for analysis.

“Normally, four or five new meteorites are the total find for

the world in one year," King said.

The largest meteorite was a 30-pound stoney variety from
Coliingsworth County, Texas. Two meteorites of three and four
pounds were founé near Conroe by a lady who observed the fall in
1955. Ths= fdurth meteorite was a seven-pound iron specimen Zound
near Del Rio and received about a month ago through the efforts of
Dr. Georce Edwards of the Shell Research Company.

Although meteorites are comparatively rare, they are valuable
mainly for scientific information they contain rather than any

monetary worth. If meteorites can be examined soon after they

~—more--—
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fall, much can be learned about cosmic radiation in space.

MSC geologists are also interested in the space rocks as a
key to determining the composition of lunar rocks and possibly the
evolution of the solar system. Meteorites are accepted here for
examination in cooperation with the U.S. National Museum. All
meteorites donated here will eventually go to the National Museum.

King said that most meteorites are-discovered because they
are heavier than rocks of a comparable size and have an unusual
shape due to entry heating. Meteorites are also commonly found

n areas which are free from other rocks. Anyone who suspects he
hazs discovered a meteorite should first send only a small sample
of the rock for analysis. If the sample is meteoritig, the entire

specimen can then be sent.
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HOUSTON, TEXAS—-The National Aercnautics and Space Administration
today named an Agena Review Board. The board will be headed by co-chair-
man, Dr. Robert R. Gilruth, Director of NASA Manned Spacecraft Center
and Major General 0. J. Ritland, USAF Deputy Commander for Space Air
Force Systems Command.

Members are to try to identify the causes of the failure which
prevent Agena stage from fulfilling its mission in Gemini VI flight
Monaay.

Members are Cyrus Himmel, Lewis Research Center; Robert Gray,
Kennedy Space Center; F. John Bailey, Manned Spacecraft Center; Col.
William Neilsen, USAF Director Agena Directorate Air Force Space Systems
Division; Col. Quenten Riete, USAF Vice Commander, 6595 Aerospace Test
Wing Vandenberg, Calif; Mort Goldman, Aerospace Corp., Los Angeles,
Calif.
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Houston

HOUSTON, TEXAS-- The first two-man flight of North American Aviation's
Space and Information Systems Division paraglider recovery system is scnedul-
ed for Saturday morning at Edwards Air Force Base following completion of
four successful manned flights in the past 10 days, and a total of eight in
the past two months,

S&ID test pilots Don MceCusker and Jack Swigert will be at the controls
of tne Cemini-tvpe spacecraft uged in tests of the bat-shaped paraglider
wing.

Bert Witte, director of 8&ID's Flexicle Wing Systems, gaid the test
plan calls for the paraglider to be inflated on the ground and then towed
to an altitude of approximately 10,000 feet by helicopter. During the
first two minutes o the scheduled six-minute free flight following release,
MeCusker and Swigert plan to make & series of navigational checks, and then
guide the system to a spot landing.

McCusker was the pilet of three of the eariier flights, and Swigert
manned the craft in today's flight. In the initial two flights, McCusker
put tre vehiele through a series of turns to determine its characteristics
under maximum bank angles, and practiced spot landings.

On Tuesday, MeCusker made the first flight in which the system was
nallasted to simulate the weight of the second pilot. Swigert's flight
today was to obtain further aerodynamic data and spot landing practice to
pave the way for Saturday's two-man test.

A successful flight today will meke a consecutive string of eight
successes in the program during the past two monthg. The tests are de-
signed to demonstrate pilot capability to land the system in a pre-select-
ed area, and the ability of a pilot to make heading correcticons during

spacecralt recovery.

--MORE--




Peraglider test

Witte said at least three more one and two-man flights are scheduled
for next week in which the spot-larding capapilities of the system will be
fartrer proved out.

9%ID is conducting the paragiider development program for MASA's
Manned Spacecraft Center to study the operational feasibilisy of a controll-
ed earth landing system.

Warren J. Nortn, chief, Flight Crew Support Division, M3C's Flignt Crew
Cperations, is thne YASA technical director for the paraglider vrogram.
or the test presgram, the paraglider is inflated on the grcound and towed
aloft by helicopter. Is is released at altitude and put througn a serles of
maneuvers oy the pilot to accomplish test objectives enroute to a landing in
a pre-designated area.

Tn actual operation. the paraglider would be stored in a 10-cubic Toot
cannister onboerd a svacecraft until after thne venicle is siowed by the
Earth's atmosprere on re-entry. Then an onpoard nitrogen supply similar to
that used to inflate a life ra®t, is utilized to depley the varaglider to its

t1:11 31l-foot lengtr and 31-foot wing span.
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HOUSTCON, TEXAS--The Manned Spacecraft Center's "navy", a converted

Lrmy landing craft utility (LCU), recently underwent a face-lifting which in-
cluced releocating the bridge to better adapt the vessel to perform its space
HASA Mctor Vessel Retriever, as the 115-foot long and 3Lh-Foot wide snip

I3 calleq, has been In use of the MSC Landing and Recovery Division since June
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upport of operational tests that require large and sometimes rough

These exercises have Included Gemini postlanding water suitability tests,
watey 2gress training for flight crews, spacecraft drop tests from airerafi

2
spacecraft uprighting sea tests, Gemini and Apcllo sea-dye tests, flotaticn
cllar tests, gualification of shipboard recovery equipment, and other
gualification testing programs.

Tre ola bridge nas been replaced wifh a newly elevated structurse that
contalins all tne controls from the old bridge plus some additionsl equipment.
Ine rnew oridge 1s about two and one-hall feet higher than the old one, and
measures 20 by nine Teet. It 1s enclesed all arcund by opening-type tinted
giass windows, and the otridge ares is heated and alr conditioned Ior crew
éomfort. '

Controls moved “rom the old bridge, include the air controlled clutcres

by

O
5

tne diesel engines which propell the ship, the electric steering controls

T o~y

s=ip's wheel, gyro repeater compass, and the ragdar.

it
o
.

In addition to these controls, another set of air contrclled clutches for

-y

ct
!
e

engines, along with ancther electric steering contrcl have been instelled
©s provide two crew stations so that the ship can. be operated from either
side of the bridge. Another portable electric steering control on an exten-
sion cord, which allows the ship operator to move about on the bridege, has

&is8C peen installed.



a0 orew oridze which is more than twice as large as thne 0L one a-so
SOLTLLAE & ship—to-shore raclo, radar, water depth reccrder, wina velcelily

zrnd wind directicon inaicators, a chart table, a magnetic compass, suto-

Biiot, and an additional gyro repeating corpass.

Crigionally ouilt for the Army in 195L%, the Retri

™ = R <o RN T e 2 e PR .
SLOA Ta o early 1963 st Fo. Zustis, Va. It was sailed

Crarleston, S. C., wnere its

el
o)

resentc skipper Frank M.

£ N4 rd the Army crew szlled

oL ol Tac vessel for NASA,

V]
v

(

T ~ L e oy =3 S - AT i
7% was then salled to Mooile, Alz. snipyarc

T

end was brought Lo Houston in June, where 1t was pressec 1nto auty withlin

One of the Retriever's first tests was performed 1n Calveston 3ay

with & group of local newsmen on board to witness the exercise. A bvoiler-

_oniing cuedification program is in the process of being installed on the

kL

ent onbcerd for handiinz ol spacecraTt include a2 10-ton Zilt
conaclsy ovoom wWithn S50-foot mast and a 10-to l2-ton davit retrieval crane

=oTn tne poom and ftne crane will swing over the side for retrisval o

Toz oricge, Or tne once-a-ysar dry dock maintenance, Is contracted ouT.

o, e

Trne snalilow drafc of the vessel, four and one-hall feet, makes I3

1 in the Galveston 3ay area. The Retriever's large deck ar

a

wrnlicn 1s suificlent vo do all testing for Apcllio .and the extendsd Apollo nz

was originally designed to carry six 30-ton tanks or 200

soldiers. 1t has a 350-ton water displacement

n ¢f trne Retriever is its slow speed. A maximum spesd oT
szven knots is provided by the three 165hp dilesel engines, and when the ve
iz cuexing & running tide, four knots 1s about all the speed that can te

muastered. From the Relriever's permanent berth at Seabrook Shipyard to

e
Vviigs zdegusve working space and a 1ift capability In excess of 20,300 zou
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the Landing and Recovery Divisilon.

the crew of three recoives assistance in tne cperavion of

e P e A Nt D] S5+ - A [ o PR e -
raft nandiing and shipboard dutles Irom the Technicai Services

were per

s onbosrd Lo suppoert the tests.
guarters Tor 17 pecple are onbeard tre

o
o
faeilities are utilized on tests that regquire more than ons

o

Tne ¢ld bridge area was converted to bunk space to provide

leeping spaces.
2

‘ate eitrer the Gemini or the Apcilo
s the remcdeling of thne wvessel rovisions were made for
= [=1 3

e on elither the malin or poop deck.

Tre recent eddition of the new bridge Lo the Retriever ana clher modilicsa-
ormed by Tedd's Shipyards Corporation in Houston &t a cost of
This was followed by the annual drydock maintenance winlon wad ner-

rth Shipyard Incorporated, Zrady Island.
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HU 3-5111 MSC 65-102
November 5, 1965

Houston

i1, Texas

HOUSTON, TEXAS -- The National Aeronautics and Space Administration
today announced it will negotiate with International Latex Co.,
Dover, Delaware, and Hamilton standard Division of United Aircraft
Corp., Windsor Locks, Conn., for development and production of Project
aApollo astronaut flight suits and a portable life support system for
operations in space and on the lunar surface.

Subject to negotiations, International Latex will produce the

ight suit, which consists of a liquid-cooled undergarment, constant-

wear garment, pressure garment assembly and thermo-micrometeoroid
protective overgarment. Cost of the work is estimated at $10 million.

Under a separate contract to be negotiated, Hamilton Standard
will produce the life support system. It will be a back pack weigh-
ing about 65 pounds which will contain an oxygen system, thermo control
system and communications equipment. This system will be used for
extravehicular activities during earth orbital flights and on the
junar surface. Estimated cost is approximately $20 million.

Present plans call for the pressure suit to be worn during the
later phase of the Apollo/Saturn 1B earth orbital mission series and

“1ring Apollo/Saturn 5 missions, including lunar landings. Astronauts

will use Gemini pressure suits on the initial Saturn 1B missions.

-—-more—-—
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The Crew Systems Division of the NASA Manned Spacecraft Center,
Houston, will manage the work and be responsible for integration of
the pressure suit and life support system.

The companies have been engaged in research and development

work on suits and life support equipment for NASA since 1963.

HHAH
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HUnter 3-5111 MSC 65-103
November 9, 1965

HFEHouston

HOUSTON, TEXAS -- The National Aeronautics and Space
Administration today announced the launch of Gemini 7 -—- the first
of two launches in a combination long duration mission and rendez-
vous of two manned Gemini spacecraft -- is scheduled no earlier
than December 4.

If preparation of launch facilities and checkout of launch
vehicle and spacecraft proceed as presently planned, the launch
of Gemini 6 will follow nine days later on December i3.

Astronauts Frank Borman and James A. Lovell, Jr. are command
pilot and pilot respectively for the Gemini 7 mission. It will
be the first space flight for each. Astronauts Edward H. White,
1T and Michael Collins are the backup crewmen.

walter M. Schirra is the command pilot of Gemini 6 and Thomas
P. Stafford is the pilot. It will be the second space flight for
Schirra. Astronauts vVirgil I. Grissom and John W. Young are the
backup pilots.

The Gemini 7 mission is scheduled for up to 14 days. The pur-—
pose of this flight is to further determine the effects of long
duration flight on man. Twenty scientific, medical and technological
exper iments are scheduled to be carried out on the Gemini 7 mission.

——more——
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The mission planned for Gemini 6 is nearly identical to that
of the original rendezvous flight which was postponed on October 25
when the Agena target failed to achieve orbit. (An intensive
study is now underway to determine the cause of the Agena failure}.

Gemini 6 will rendezvous with the Gemini 7 target spacecraft
during the fourth revolution and station-keep with the Gemini 7
spacecraft for a period of time. Maximum duration of the Gemini 6
mission is two days. While the Gemini 6 spacecraft will approach
within close proximity of the Gemini 7 spacecraft it will not dock
with it.

No major changes have been made in the Gemini 7 mission.
The Gemini 6 mission will have no major impact on the accomplish-
ment of Gemini 7 objectives. The Gemini 7 flight trajectory has
been modified to provide support as a target for the Gemini 6 mission.

The purpose of proceeding with the attempt to launch Gemini 6
is to demonstrate as early as possible a rendezvous of two vehicles

in space.


Raytheon
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HUnter 3-5111 MSC 65-104
November 12, 1965

Houston

HCUSTON, TEXAS -- A 35-foot vacuum chamber at the NASA Manned
Space Center, will receive its baptism of manned activity when a
space-suited technician is scheduled to enter its frigid and aire
less interior for the first time,

The test will be the final act in a series of unmanned shake-
down tests which are aimed at qualifying chamber B for use in
testing Gemini and Apollo equipment in the space environment.

Test crewman Bob Piljay, a space chamber technician from
Brown and Root/Northrop, (BRN) will be wearing a modified Gemini
suit as he steps into a vacuum equal to approximately 60 miles above
the earth. BRN is operations support contractor for the Space
Environment Simulation Laboratory. Twenty-two thousand gallons of
liquid nitrogen pumped into panels in the wall will lower
temperatures to a minus 250 degrees Fahrenheit,

He will spend ten minutes inside the chamber checking the en-
vironmental control system module which supplies air to test crew-
men inside the chamber. Then the solar lamps and earth albedo
lamps will be turned on to add the effects of solar heating to the
chamber. After five more minutes, Piljay will return to the man-
Yock and the test will be completed.

--more--
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In preparation for the full vacuum manned test, a partial
vacuum test will be run to verify rescue procedures for the chamber.

The chamber will be pumped down to the 60-miles altitude. Two
lock observors in insulated thermal suits will be inside the manlocks
leading to the chamber. The manlocks will be at 18,000 feet.

An emergency repressurization will be conducted, lowering the
chamber to an altitude of 22,000 feet. The lock observors will
enter the chamber and "rescue" a space suited dummy inside the chamber.
When he has been retrieved from the chamber, they will give him simulat~-
ed emergency first aid and take him to the emergency medical room.

The test is being conducted by personnel of the Space Environ-
ment simulation Laboratory. James H. Chappee is the test director.

H#H



HUnter 3-5111 M3C 65-105
November 18, 1965

HOUSTON, TEXAS -- Extravehicular cquipment for Gemini VIII is
scheduled for two gualification tests in the 20-foot vacuum chamber in Crew
Systems Division at the Manned Spacecraft Center Friday.

The Extravehicular Life Support System, which finished its thermal
qualification a week agc, will be combined with the Extravehicular Suppert
Pack (ESP), a J2-pound backpack in which the astronaut will carry his
oxygen and mancuvering gas supply.

The first test of the combined system will evaluate the capability of
the oxypren bottile in the pack to supply the extravehicular astronaut with
air at a high rate of flow. The switchover to the emergency oxygen supply
in the ELSS will occur automatically after the ESP bottle is exhausted.
The test subject will also fire the space jun 40 bursts of five-second
duration with a 15-second interval betwoeen them.,

The second test is a propellant blowdown qualification in which the
space gun will be fired in 30-second bursts to exhauwst the freon supply.
The subject will use the left tank air supply at medium fiow during this
test. Brown and Root-Northrop technicians and MSC engineers will serve as
test subjecets,

A vacuum equal to 150,000 feet altitude will exist in fthe chamber,
and the walls of the thermal box will be cocrled to a minus 300 degrees
Fahrenheit to simulate the conditions of orbital night for both tests.

Test conductor is Kenneth Snyder., Systems Test Branch of Crew Gystems

Division.




Add 1
MSC 65-105

FACT SHEET
EXTRAVEHTCULAR GEMINI MOBILITY UNIT (EGMU) COMPONENTS
Extravehicular Life Support System (ELSS)

Use: To provide electrical, life support, and mechanical connections
between the spacecraft and the astronaut and to provide circulation and
cooling inside the suit.

Major Components: Ejector pump for circulation, heat exchanger for
cooling, 30 minute emergency oxygen supply, controls and warning system,
umbilical for spacecraft oxygen supply.

Weight: Approximately 42 pounds.

Size: Rectangular box, 18" tall by 10" wide by 6" thick.

Position: Worn on astronaut's chest during extravehicular activities.
Extravehicular Support Pack (ESP)

Use: To provide extenaed oxygen supply for extravehicular activities
and fuel supply for the hand held maneuvering unit.

Major Components: Two oxygen bottlesg containing seven pounds oxygen
and 17 pounds freon under 5.000 pounds pressure. Oxygen supply is
sufficient for 83 minutes normal usage. A 28 volt battery for instrumen-
tation and communications eguipment. Outlet connecticns for suit and gun,
and inlet connections for servicing. UHF transceiver.

Weight: Approximately 92 pounds. .

Size: Rectangular cradle, 26" tall by 21" wide by 17" deep, with
connections for mounting in the center of the adapter section. Shape
will be the same as the Astronaut Maneuvering Unit, experiment D-12. ESP
will be held in adapter by explosive bolts, which will be fired from space-
craft by command pilot after pilot has secured himself to ESP by fastening
a web belt attached to the sides of ESP to the front of the ELES chest pack.

Umbilical Tether; Nylon cord, 1000 ncund test, with 13 electrical
leads for communication., Length 75 Teet.

Hand Held Maneuvering Unit

Use: To provide the extravehicular astronaut with positive control
of his attitude and to propel him from peint to point in zero gravity
environment.

-=more--
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Major Components: Handle, two spring loaded poppet valves, foldable
. tubes, two one-pound nozzles, and one two-pound nozzle.
Weight: 3.4 pounds.
Size: 12" long by 43" high. DPistance between tractor nozzles --
28" (extended), 15" (retracted).
Position: Stowed on top of ESP during launch.
Capability: Tractor thrust - 0 to 2 pounds.
Braking thrust - O to 2 pounds .,
Total impulse - 800 pounds per second.
Total V - 75 feet per second.

i




LI Y v —

NE YYD ISE e/ b
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
MaNNED SPACECRAFT g custon
I C ENTER 1., Texas

HU 3-5111 MSC 6€5-106
November 22, 1965

HOUSTON, TEXAS -- There's a new dome in Houston, but it hasn't
been built for sporting events or entertainment.

Housed under a silvery dome at the northeast corner of the
NASA Manned Spacecraft Center is the SPAN, Sclar Particle Alert
Network, the first in a series of three telescopes to study radia-
tion coming from the sun.

The Houston station will be joined early next year by monitor-
‘ng points at Grand Canary Island in the Atlantic and Canarvon,
Australia, to keep a constant watch on the sun's fiery surface for
flares and spots.

The network will be used to develop a warning system for radia-
tion events on the sun which could endanger astronauts on a lunar
mission. If a dangerous flare was observed, it would be several
hours before the radiation would reach the vicinity of the moon,
which would enable the astronauts to return to the safety of the
command module if they were on the surface of the moon.

The Houston facility is mounted on a 75 foot tower in a wooded
area. The combination of altitude and trees keeps the effects of
heat shimmér at a minimum.

--more-—-
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There are two monitoring telescopes at the MSC station.

One is a hydrogen alpha solar patrol instrument fitted with special
filters which can provide an optical image of the sun's surface.
The lens is four inches in diameter and has three magnifications
from 20 to 80 power. A 35mm camera is mounted in the telescope to
allow scientists tc take time lapse photography of the development
of a solar flare.

The instrument is also equipped with an occulting cone. This
device creates an artifical eclipse of the sun for the observer,
blocking out the sun's disc to enable him to see the corona or
halo on the sun's rim. An alternate lens also has a raster or grid
to enable observers at different stations to correlate their findings.

Directly under the telescope, a small darkroom has been installed
which can be used to hand process film strips from the telescope camera.
In this way, engineers can check on a fine focus of the telescope.

The Houston site has a second mirror and objective lens system
which carries an 8-inch diameter white light image of the sun to a
spectrograph to analyze individual c¢olors or spectra.

The spectrograph can make such measurements as the temperatures
of the sun in active regions and the force of the solar magnetic field.

The total cost of the facility is $171,000. The solar telescope,

was assembled by Razdow Inc., Newark, N. J. The building-and tower
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was constructed by Evans Construction Co., Houston, Texas.
The heliostat was built by Geotech Inc., of Dallas, Texas. The
spectrograph and instrumentation was furnished by Jarrell Ash
Co. of waltham, Mass.
Peter Higgins, Radiation and Fields Branch of Advanced Spacecraft

Technology Division, is project engineer for the facility.

g
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HuUnter 3-5111 MSC 65-107
November 22, 1965

HOUSTON, TEXAS -- Fiscal year 1965 procurements at the Manned
Spacecraft Center totalled approximately $1,487.4 million, or three
per cent higher than during fiscal year 1964, according to Dave Lang,
chief of the procurement and contracts division.

Lang said approximately 86 per cent was placed with business
firms, 1.4 per cent with educational and other nonprofit institutions
and 12.5 per cent with, or through, other Government agencies.

MSC's dollars awarded to business through competitive procedures
increased from 69 per cent of the total business in FY 1964 to 78 per
cent in FY 1965. An additional 13 per cent represented awards on
follow-on contracts placed with companies that had previously been
selected on a competitive basis. In these instances, selection of
another source would have resulted in additional cost to the Government
by reason of duplicate preparation and investment.

Small business firms received about two per cent of the total
dollar value awarded to business. Excluding the 10 largest awards
which were for major systems and hardware requiring resources not
generally within the capability of small business on a prime contract
basis small business received about 15 per cent of the mmaining busi-

ness dollar.
' —-—more——
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Nearly 73 per cent of the awards to business in excess of
$25,000 resulted in cost-plus-fixed-fee contracts, a reflection
of the fact that MSC's procurements are primarily for research and
development.

Of the total dollars awarded during fiscal year 1965, $1,290
million or 87 per cent was negotiated. Over 95 per cent of the
negotiated amount represented R&D efforts.

Business firms in 45 states and educational and other non-
profit institutions in 26 states participated in MSC procurement
during FY 1965. california, New York, Missouri, Wisconsin, Texas,
Massachusetts, Florida, Maryland, Washington, D. C., and Connecticut
received the'largest cumulative awards.

Lang said there was continued emphasis on incentive contracting
with the conversion of two major contracts from cost-plus-fixed- fee.
The Gemini spacecraft contract with McDonnell Aircraft Corporation
was converted to a CPIF with FY 1965 awards totaling $166.8 million.

Also converted was the contract for the guidance computer sub-
system for the Apoolo Command & Service Module with AC Electronics.
The FY 1965 award totaled $64.5 million.

Eleven CPIF and three fixed price incentive contracts were in
effect for a combined total of $250.9 million or approximately 19
per cent of the business awards in FY 1965 in excess of $25,000.

—--more--
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The ten largest contracts with business in terms of
aggregate value of awards during fiscal year 1965 are as
follows:

North American Aviation, Inc., Downey,Calif. Design,
develop and test three-man earth-to-moon-and-return Apollo
spacecraft. FY 1965 obligations $581,6 million; cumulative
obligations $1,452.0 million.

Grumman Aircraft Engineering Corporation, Bethpage,

New York. Lunar Excursion Module development. FY 1965
obligation $242.6 million; cumulative obligations $392.1 million.

McDonnell Aircraft Corporation, St. Louis, Mo. Design and
develop Gemini Spacecraft. FY 1965 obligations $166.8 million;
cumulative obligations $657.6 million.

General Motors Corp., AC Electronics Division, Milwaukee.
Guidance computer subystem for Apollo Command Module. FY 1965
obligations $64.5 million; cumulative obligations $1l12.4 million.

Philco Corporation, Palo Alto, Calif. Implementation of the
Mission Control Center. PFY 1965 obligations $21.2 million; cumu-
lative obligations $63.7 million.

International Business Machines, Corp., Bethesda, Maryland.
Real Time Computer Complex. FY 1965 obligations $14.0 million;
cumulative obligations $36.1 milliam.

TRW Systems Group, Redondo Beach, Calif. Mission Trajectory

control program. FY 1965 obligations, $6.4 million (new contract).
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General Dynamics Corp., San Diego, Calif. Solid suborbital
vehicle. FY 1965 obligations $5.7 million; cumulative obligations
$18.0 million.

United Aircraft Corp., Hamilton Standard Division, Windsor
Locks, Conn. Development of Apollo prototype space suits and

portable life support systems. FY 1965 obligations $5.2 million

{new contract).
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HUnter 3-5111 MSC 65-108
November 22, 1965

Houston

1, Texas

HOUSTOW, TEXAS -- The National Aercnautics and Space Administration
tcday selected four companies to periorm Lomonth design studles on an
experiments paliet to fly aboard Project Apcllo missions, They are Lockheed
Migsiles and Space Division, of Sunnyvale, Calif.; McDonnell Corp., of St.
Touis, Mo.; Martin Company of Denver, Coleradc; and Nerthrcp Space Laboratories
of Hawthorne, Calif.

The firms, under separate and concurrent fixed price contracts valued
at approximately 375 thousand dollars, will design and develop detziled
specifications and produce mcckups of & pallet to be placed in the Apollo
spacecralt service modules.

The pallet will house scientific, technclogical and engineering
experiments to be carried on Apollo missions of up to two weeks duration
beginning in 1966.

After review and evaluation of the design studies, NASA plans to select
one of the Firms to develop the experiments pallet flight hardware under a
cost-plus-incentive-fee contract,

The pallet will cccupy one of the six pie-shaped segments in the service
medule. Tt will be 146 inches high, 50 inches deep and 63 inches wide on
the outer surface. Total volume will be 170 cubic feet. Other segments of
the service modules contain fuel tanks and electrical, envirommental and
propulsion systems.

Space in the pallet will be arranged in shelved compartments for
installation of the instrumentation required for specific experiments. Some
of the experiments being studied for Apcllc flights will reguire astronauts
to retrieve instrumentation from the pallet and place it aboard the command
module for return tc earth. Other experiments will transmit data to earth

Gurdoc bhe missgicn and will be left in the pallet.

—-=MmOre—--
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Lockheed, McDonnell, Martin and horthrop were amcnz g firms which

responded bo reguest for propesal issved by the NASA Manmned Spacecraft Center,

Houston 1n September 1565.

HH



FOUSTON, TEXAS -- The MSC remote site filight controller Teams Ior

oy mission
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epan deploying this week to the seven locations
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arcuon tie world whero oy will exercise detalled real time mission control

Divirs the upcoming fllghts of the twoe Gemini snacecralt.

5

T owadition to tae six remote sites: Canary Tslands (CY¥T); Canarvon.
W. Australia (CRO): Kauai, Hawaii (EAW); Guaymas, Mexico (GYM); tracking
ship Rose Kaot (RK)j; and tracking ship Coastal Sentry (CcgY; a crew from
Lenston will also man the Corpus Christi Tex., (TEX) site,

The teoms, each composed of from four to seven wmen, are sct Feduled to
pe on station by noon Thanksgiving Day to begin preparing the sites and

crews for the network simulaticns vprior to the Gemind 7/6 missicn.

A pre-migsion preperation phase will be the first order cI
eacr remote site. The first day, briefings will be given the loezl main-
tensmce and operations (M&0) people by the flight controllers.

Thiz will consist of briefings or the general mission flignt plan, ard
5 discussion of procedural changes that have been instituted since the
nrevicus mission., The senior flight controller who 1s the Command
Copmuricetor at each site will give the briefing.

The Gemini systems engineer will brief the M&O group on the Gemini
spaceceraft and their unigue aspects for the current mission and any specialized
"hackroom moritoring procedures deemed appropriate for s glven spacecra Frig e
pass or the entire misgsion.

A briefing by the aercmedical monitor will be held to provide the N&O

stalf with the medical asvects of the missicn and biomedical or other re-
gezsrch experiments tc be performed.

fritrer member of the team at the remote sites is the astronaua
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ciunlatnor,  His duties prior So the actusl mission ics

-—more-—
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simulator conscole at the remote site and play the part of the astrenauts in
tne cvaccceraft, He also controls the pre-mission remote site simulations.
perform duties as backunp commend communicator or

neer at the site,.

o

»atwork test simulation will be held at the remote

eguipment. This will be [ollowed by networxz toste

remote =zite inte the network operation. Local confidence

integrate the remote site flignht controllers and the M&C
people and at the same Time develop confidence in the remote site systems.
A shnte of readiness 1g maintained at each site until 1iftoff on mission day.
Fricr 1o deploymert, the remote site crews study the standerd operating
procedures for the remote sites such as the use of the command system and
Lelemetry, the air-to-ground communicaticns, network tests and other necessary
procodures.  Rach man gets at least three hours in the Gemini procedures
rainer For ccckpit familiarization. They also attend systems and procedural

Ir the days before deploying to the remoto sites the crews take part in
t

icns in the Mission Control Center. TFrom =z back

lzted network simulat
roor in the MCC, the remote site flight controllers conduct simulated missions
as though thney were on station at the various sites.

The comand commuricator at the remote site, in addition to super-

¢ the preparation of the site for the mission, 1s the delegated re-

visi

nrecerntative of the Missgion Contrcl Center Flight Director and serves as the
cnerations manager of the site and its supporting crew throughout the mission
vhase, He 1s responsible for the air So ground communications with the
cpaccerait and for coperation of the ground to spacecraft compand system.
Lfny decision from a site that affects the mission 1s made by the command
communicztor,

Twe Gemini systems engineers will be at each site and their area of
responsibility is to monitor, analyze and report any spacecralt systems
anomelics noted on the telemetry displays., They in turn will meke recom-

coviatt o
FLOTLATT

or corrsctive action To the compsnd communicator and/ur The ¥MCOC-I.

-=MIY G-
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Tach zite will kave two surgeons (zeromedical moniters) whose primery
responsibllity ig to menitor the physical and physiclogical well belng of
the astrconeuts via telemetry. The information is reported by the dectors
to the command communicator who relayves the information to the MCC-H.

Turing the course of the missicon the command communicator normally
rolays 2ll information to toe MCC-H and the spacecraft crew. The exceptilon
brdin when 2 discussion with the flight contreller's counterpart at the
MCC-I: i3 necessary Lo resolve a polnt.

Tie normal work dzy for the remote site flight contrcllers is 14 to 1%
Acirs,  The nours worked during each 2h-hour period are determined by 1ift-
of 0 time of the spacecralt from Cape Kennedy, which in turn sets the ground
track passes over each staticon. An average cof seven passes are over cach
remote site daily.

Turing periods when the svacecraft is not over the site the operation
soes o standby. Then about twe and one-half hours before acquisition time
on the first pass of & seriesg of passes by the spacecraft, all egquipment at

the z2ite is confidence testad and all mission teletype messages are reviewed

0]

support of the mission.

Iia)

coentrollers at the remote zites stay in commercial faclilitiecs ac

oar the sites as possible., Limited food facilities are avallable at all

remcte stations and the crews usually get in a little cooking experience also.

Team member assigrments vary from mission Lo mission and a flight

conbrollor may be assipned to any one of the seven sites for a Geminl fligz

With the vresent scheduls of Gemini flights, many of the Tlight centrellicrs
e on travel nearly half® of the time., Most of the men are married and
would like to spend more time with their famiiies but the fact that they deo
onlocy tneir work helps in scme small way to help compensaits for the tims
awey from home.

After the mission iz completed and the crews return tce Houston, they

uet & complete evaluation of the operation of equipment and procedures

£

con
uzeod gt the remote site and make necesgsary recomendations for hardware

shmnven thelt are deemod neceszary to Improve operaticns. They alsc evaiunts

used and try to meke Imurovements Tor the rnext micslon.
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HOUSTON, TEXAS —-- Astronauts on future space missions may be-
come space gourmets through the efforts of food technologists at
the Manned Spacecraft Center here and the U.S. Army Natick Lakora-
tories in Massachusetts.

A compressed ice cream is high on the list of items under
evaluation. Tablets are prepared like other dehydrated foods now
carried by astronuts. Ice cream is frozen and the water content
is drawn out. Then the mixture is made into a powder, and com-
nressed intoc a tablet. '

Comments on its flavor by a taste panel at MSC have been favor-
able. The majority compare it in taste with a malted milk tablet.
It comes in two flavors, chocolate and vanilla.

Barbecued meats are alsoc being evaluated for future menus.
They include beef and pork barbecue bites and veal with barbecue
sauce. The first two are bite-sized, the third is rehydrateable,
and water must be added before eating.

Space food experts say that if the new foods prove feasible
for spaceflight, they could appear as entrees sometime during the
Apcllo program.

Other bite~size items considered include bacon, pork sausage,

scrapple, lobster, oyster, shrimp, salmon, and fish chowder.
FHH
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HOUSTON, TEXAS -- The Gemini 7 flight crew, astronauts Frank
Borman and James Lov ell, completed the medical phase of their post-
flight debriefing this afternoon at the Merritt Island medical facility.

According to Dr. Charles Berry, Chief of MSC's Medical Programs,
medical aspects of Borman's debriefing were finished about noon today,
while Lovell completed his this afternoon.

Both crew members will continue on their regulated calcium
balanced diet through noon tomorrow. Their diet will be changed
by the time they board the NASA aircraft for their return to the
Manned Spacecraft Center in Houston.

Tilt table results for both crew members have returned to nor-
mal with the final tests being accomplished today.

Other than routine checks and blood studies, due to be ac-
complished January 3, the gathering of the post flight medical data
is mostly completed, Dr. Berry indicated.

Dr. Berry said, ™A quick look at the data availakle to us from
Gemini 7 indicates that man has fared extremely well in two-weeks of
space environment."

However, because of the tremendous amount of data and samples



acqguired, medical analysis of the data will not be detailed

until sometime later, Dr. Berry stressed.



